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Altova® MapForce? 2008 — The premier data conversion, transformation, and integration tool. 


AUTOVN 
mapforce? 
2008 


Give your data 
direction 


Link up with MapForce®, and 
exchange data with ease. 


Spied in MapForce 2008: 


* ValueMap function for mapping 
numeric values to names, etc. 


* Support for aggregate functions: 
SUM, MIN, MAX, AVG, STRING-JOIN 


* Enhanced options for XML output 


Altova? MapForce 2008, the award-winning data 
conversion; transformation, and integration tool, 
makes it easy to exchange data between XML, data- 
bases, flat files, EDI, and/or Web services. Simply 
"drag connecting lines from data sources to targets 
__and drop in data-processing functions. MapForce 
instantly converts the data or auto-generates a data 
integration application for royalty-free use. Languages 
for. code generation include: XSLT 1.0, XSLT 2.0, á 
: — Java, C++, and C#. Get connected! \ D 
—— 4 Download MapForce 2008 today: www.altova. com | — 
= —— 
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MapForce is also available as part of the value- 
packed Altova MissionKit" software bundle. 
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New Training Grounds 


T in the computer industry seem to be 
changing faster than ever before. Processors 
have gone from 32-bit to 64-bit and have transformed 
from single core to dual-core to quad-core. There's a 
new release of the Windows Server OS right around 
the corner, and whether or not DBAs everywhere are 
ready, Microsoft plans to crank out a new SQL Server 
release every two years. In fact, SQL Server 2008 will 
be available in the first quarter of next year. As if that 
wasn't enough, Visual Studio 2008 is bringing with it 
an all-new database-access development model called 
Language-Integrated Query (LINQ). For the most 
part, these changes are good, but trying to take in all 
these changes is a lot like trying to drink water from a 
fire hose. The best way to acclimate yourself to these 
changes is through continued training. 

As technology is evolving at an incredible rate, 
training methods are also rapidly changing. The lat- 
est training method is exemplified in what Microsoft 
calls Microsoft Official Distance Learning (MODL). 
MODL combines tried-and-true instructor-led train- 
ing scenarios and Web-based self-directed e-learning 
with the realism of modern virtual-reality programs 
such as Second Life. 

Microsoft breaks down the MODL curriculum 
into four phases: gather, expand, apply, and receive. In 
the gather phase, students gather together in a virtual 
classroom setting that’s conducted online via Micro- 
soft Office Live Meeting 2003. A Microsoft-certified 
trainer leads the virtual class, and students get the 
same one-on-one interaction with the instructor and 
other students that they’d get in a physical classroom 


i this month's editorial, my pal Michael 
n mentions what seems like a great training 
resource. But, dare | say, I’m skeptical about Mi- 
crosoft. The proof is in the pudding, and | haven’t 
tasted any tapioca yet. -—— 

So, | found some of uilla ue re- 
sources for your educat enjoyment. (For an 
extende raining resources, see my K [at 
www. v.windowsit pro .com/go/SavvyAssistant. ) jd 


gs e name sa) it all. These guides truly are essen- 
tial to your SQL Server-skil lopment. Get the 


information you need with guidée such as "Jump 
Starting Your SQL Server Skills" and "SQL Server 
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essential. 


but without the travel costs. One clear advantage that 
a virtual classroom setting provides is that students 
can easily review previously recorded sessions. In 
the expand phase, students work at their own pace 
through a variety of Web-based e-learning assign- 
ments. The most interesting aspect of the new MODL 
training is the apply phase, during which students 
work through practical real-world problems using the 
skills they learned in training and a Second Life-like 
virtual workspace. Here students get what Microsoft 
calls an “immersive hands-on experience." Finally, in 
the receive phase, students get feedback and a detailed 
assessment from their instructor and peers. 

In a lot of ways, this new training method makes 
perfect sense, because it combines the best of both 
worlds. Using the method, you can mix real-life sce- 
narios with flexible computer-based training. As you 
go through the training models, your training character 
gets jobs to perform, phone requests for help, and needs 
to solve technical problems. It's still too early to say that 
MODL is the way to go for all training but there's no 
doubt that it's the wave of the future and is an option 
you should check out your future training needs. 

To find out more about MODL, see “Microsoft 
Official Distance Learning" at www.microsoft.com/ 
learning/modl/default.mspx. Currently, most of the 


MODL courses cover Windows Server 2003 and Win- 


dows Vista. However, there are a couple of developer 
courses offered, including "Programming with the 
Microsoft .NET Framework and Microsoft Visual 
Studio 2005.” SQL] 
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entals" atw IWww.sglmag.com/ 
-orums 


Jon’t spend hours looking for an answer; just ask 
someone. Our forums are full of peers and experts 


t's forum focused on SQL Server database 
design and development at www.sqlmag.com/go/ 
dbdesign. (The forum is an extension of Michelle's 


continuing series designed as a class curriculum 


about building data warehouses. See "Building 
Your Data Warehouse," InstantDoc ID 96313 for a 
summary of topics that will be covered in upcom- 
ing articles.) 


EDITORIAL 


Michael Otey 
motey@ sqlmag.com) is technical director for 


Windows IT Pro and $QL Server Magazine and 
coauthor of SQL Server 2005 Developers Guide 
(Osborne/McGraw-Hill). 


Q Michael says: 


Microsoft's new MODL 
training is where Second 
Life meets traditional 
dassroom training. The 
result: an entirely new 
training environment 
that provides a fun, 
life-like training program 
that you can follow at 
your own pace. 


Christan 
Humphries 


(chumphries@ penton.com) is production 
editor for Windows IT Pro and SQL 


Server Magazine. 
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tool, all platforms. 
So many databases, so little time. Embarcadero 
DBArtisan is the one powerful yet simple cross- 
platform solution for managing all your databases 


from a single console. 


See how one gets it done for Oracle, SOL Server, 
DB2, Sybase and MySQL. 


Visit www.embarcadero.com/dbartisan/ 


to download a free trial. 


20 — William Sheldon 
There are commonalities between the different forms of data binding. 
This article's focus on simple Windows Forms—based and ASP.NET- 
based examples provides a great introduction to the concept of data 


inding while running thr 
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with Parallel Processing 
—Andrew J. Kelly 

Learn when and how to use SQL 
Server’s parallel-processing settings, 
and you'll be able to achieve the best 
balance between concurrency and 
speed for your unique environment. 
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21 Grouping Sets, Part 2 


—Itzik Ben-Gan 
Experience better performance and 
work with less code as you dive deeper 
into SQL Server 2008's grouping-sets 
features and learn the new CUBE and 
ROLLUP options and the GROUP- 

— ID function. 
InstantDoc ID. 97007 


31 The Data Warehouse 


Bus Architecture 


à —Michelle A. Poolet 


Find out how conformed dimensions 
and facts make up an enterprise data 
warehouse. 
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33 SSRS-and MOSS 2007: 


Deploying the Power - > 


—Stacia Misner En 


Deploy SSRS and MOSS 2007s in- 
formation-integration features to help | 
business users find what they need and - 


analyze results. T 
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Meet your 

favorite authors 

in person! 

Stacia Misner, Itzik Ben-Gan, 
Andrew J. Kelly, and Pinalku- 
mar Dave will all be at Dev 
Connections November 5-8. 
For information about the 
speakers and events and 
how to register, go to 


www.devconnections.com. 


—Diana May, 
technical editor 
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Community Dialog 
What's hot online: PASS 2007 roundup, 


reader-inspired content 


Qué Pasó at PASS 2007 

The PASS 2007 Summit is over, but if you missed this 
years annual gathering for the Professional Asso- 
ciation for SQL Server, you can get a recap of the 
conference online—including a look at a giant blue 
bear—at sqlmag.com. SQL Server Magazine editors 
Diana May, Jeff James, and Megan Bearly blogged 
about the conference; you can read their posts in the 
Industry Bytes blog at www.sglmag.com/blog/index 


.cfm?action-blogindex&departmentid- 1061 . 


Among the highlights of our PASS coverage is 
Technical Editor Diana May’s interview with Kevin Kline, 
PASS's current president. If you've been following the 
“is it too soon for SQL Server 2008?" debate on sqlmag 
.com and in the magazine, you'll be interested in Kevin's 
take on the upgrade, which he discusses in the interview. 
Kevin says that many user group members he's spoken 
to have only recently migrated to SQL Server 2005, and 
a sizable percentage haven't even made the move to 2005 


GET ACTIVE ONLINE AT SQLMAG.COM! 


Check out this month's featured Community Dialog, Brian Moran's 


"Virtualization in the SMB Market,” at www.sqlmag.com/article/articleid/97094/ 
sql_server_97094.html, where readers tell Brian how they're using virtualization. 
Be sure to log on, or if you're not already a registered user, click the green Register 
button at the top right of the page to sign up. 
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yet. “User group attendees are really questioning what to 
do about 2008,” Kevin says. “If I were a Microsoft sales 
rep, I'd be wondering who is going to buy 2005 between 
now and 2008 RTM. And why should I upgrade to 2005 
if I don't have a pressing need?" You can read more 
of Kevin's take on PASS 2007 and other SQL Server 
topics at www.sqlmag.com/blog/index.cfm?blogdate=09/ 
10/07&departmentid=1061 &action=blogindex. 

SQL Server Magazine contributor Douglas McDowell 
also reported on PASS with an eye on Microsoft business 
intelligence (BI) happenings at the conference. Douglas 
spoke with Dell’s Andrew Hargett and Paul Rubin and 
Microsoft's Manish Kedia and Paul Simpson about Dell 
and Microsofts new Business Intelligence Data Ware- 
house, a quasi “BI in a box" solution that combines SQL 
Server 2005 with Dell servers and DAS. Read Doug’s 


full report on PASS and the BI announcements at www 
.sqImag.com/articles/articleid/97157/97157.html. 


Coming in January: It's Your Issue 
SQL Server Magazine editors have been hearing from 
more readers than ever—you'e telling us about your 
SQL Server problems, submitting your tips and solutions 
for our Reader to Reader section, and suggesting topics 
youd like to see covered in articles. A lot of your feedback 
comes to us on the Web, through reader comments on 
articles and forum and blog posts. As a result of some 
of these discussions, readers are interacting with authors 
and editors to generate article ideas and even some of the 
content for those articles. 

For example, reader and active SQL Server Magazine 
forum member Kalman Toth saw my post on the SQL Server 
General Discussion forum soliciting real-life SQL Server 
admin stories for our upcoming SQL Server Hero section 
(see sglforums.windowsitpro.com/web/forum/messageview 
.aspx?catid7 74&threadid-86415&enterthread- y). 
He responded by emailing me an article describing a way to 
overcome a limitation of the SQL Server 2005 PIVOT oper- 
ator, which we're currently considering for publication. 

Encouraged by readers like Kalman, we're pulling 
together a special “reader solutions" issue for January 
2008. In this issue, you'll find our annual SQL Server 
Magazine Innovators feature, spotlighting four SQL 
Server pros and their award-winning solutions. You'll 
also find the issue packed with Reader to Reader articles, 
showing off our readers’ ingenious tips and tricks for 
solving tough SQL Server problems. 


Integration Services, Round 2 

And finally, back by popular demand, Rodney Landrum 
is writing a sequel (no pun intended) to his May 2007 
article, “SQL Server Integration Services," InstantDoc ID 
95385. Reader feedback inspired Rodney to write an SSIS 


part 2 article, and the feedback is still coming. Rodney 
says his follow-up article “has many enhancements to this 
original SSIS package," based on feedback from dozens 
of readers. Check out the latest comments at www.sqlmag 
.com/articles/articleid/95385/95385.html. SQL] 
InstantDoc ID 97195 

—Anne Grubb, Web Lead Editor, 

SQL Server Magazine 
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Share Your 
Experiences 

Share your SQL Server code, 
comments, discoveries, and 
solutions to problems. Email 
your contributions to r2r (à) 
sqlmag.com. Please include 
your full name and phone 
number. We edit submis- 
sions for style, grammar, 
and length. If we print your 
submission, you'll get $100. 
—Karen Bemowski, 

senior editor 
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Take Advantage of Osql and Bcp Without Having 
to Remember All Their Command-Line Options 


text file programmatically is another. SQL Server 
ships with two excellent command-line utilities—bcp and 
osql—that you can use to query a database and save the 
results to a file. However, if you aren't familiar with these 
two utilities, you might find their many command-line 
options daunting. 

I wrote a stored procedure, sp Query2File, that 
can help you quickly get your data into the file of your 
choice, without having to remember lots of command-line 
options. This stored procedure consolidates the basic func- 
tions of osql and bcp. Switching between the osql and bcp 
utilities output is simply a matter of changing an input 
parameter's value. 

The sp Query2File stored procedure has three 
mandatory input parameters (@Query, @FileName, 
and @Method) and two optional input parameters (@ 
Headers and @ShowResults). The (Query parameter 
specifies the SQL query to be executed (e.g., SELECT 
* FROM master.dbo.sysobjects). The (gFileName 
parameter specifies the pathname of the output file (e.g., 
'DAmyfilesvesult.txt"). 

The @Method parameter specifies the utility you want 
to invoke to run the query and create the file. The two 
choices are 'OSQL' (which is the default) and 'BCP'. If 
you want a nicely formatted, column-based result set with 
headers, specify 'OSQL'. If you want a space-saving tab- 
delimited file without headers, specify 'BCP'. Note that to 
use the bcp utility, the SQL query must be fully qualified 
(i.e., master.dbo.sysobjects). 

The @Headers parameter applies only if you 
specify 'OSQL' as the @Method parameter. You use the 
@Headers parameter to indicate how many data lines 
to print before reprinting the column headings. If you 
don't specify a value, the default value of 999999 is used. 


Q5 data is one thing; getting that data into a 


Passing in a number less than 1 tells osql.exe to not print 
any column headings. 

You include the @ShowResults parameter if you 
want to display the contents of the output file after 
the query results are written to it. This option is useful 
when you're using sp Query2File on a remote server 
and would like to view the contents of the output file 
without having to actually open a connection and browse 
to the file. 

Figure 1 includes sample calls to sp Query2File. The 
figure also includes the equivalent osql and bcp commands. 
As Figure 1 shows, sp Query2File can greatly reduce code 
complexity because you no longer have to worry about for- 


mulating different 
ORE on the WEB 


commands for each 
Download the code at 


type of output. In 

addition, sp Que- InstantDoc IDs 96785, 96786, 
* = and 96/87. 

ry2File can balance 


the need for readable yet analyzable result sets. For example, 
one of my clients uses it to create scheduled jobs that run 
report queries. She saves the results in both a column-based 
format for easy readability and in tab-delimited format for 
further analysis through Microsoft Excel. 

The sp_Query2File stored procedure works on SQL 
Server 2005 and SQL Server 2000. (Although sqlcmd is 
the replacement for osql and isql in SQL Server 2005, 
SQL Server 2005 ships with both osql and sqlemd. Osql 
doesn't support some SQL Server 2005's enhancements, 
such as CLR user-defined data types, but it works fine for 
this usage.) You can download sp Query2File from SQL 
Server Magazine's Web site. (Go to www.sqlmag.com, enter 
96787 in the InstantDoc ID text box, then click the 96787 
zip hotlink.) 

— Bill McEvoy, Master Chef/DBA, Cooking with SQL 
InstantDoc ID 96787 


FIGURE I: Comparing sp Query calls with the osql 


and bcp commands 


Example of calling sp Query vs. using an osql command 


sp Query2File @Query = 
gFileName = 
aMethod = 


MGENSYSODIeECtSmuxXt oy 
"osaL' 


"select name, xtype from sysobjects', 


OSQL -E -dmaster -w8000 -u -s" " -h999999 -Q"set nocount on;select name, 


xtype from sysobjects" -oc:\test.txt 


Example of calling sp Query vs. using a bcp command 


sp Query2File @Query = 
aFileName = 
aMethod = 


VcisNSysobjiectsutxt ay 
"BCP! 


"select name, xtype from sysobjects', 


BCP "select name, xtype from sysobjects" queryout "c:\test.txt" -C1252 -c -T 
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Enforce Uniqueness Without the Unique Constraint 


[l you've worked as a DBA for a while, you might have 

come across the problem of hitting the 900-bytes 
limit for unique constraints. I’ve developed a way to work 
around this limitation. 

To work around the 900-byte limit, you can create 
an additional computed column that gives the checksum 
value of the string column. Checksum is an int data type, 
which means you can create a unique index for the com- 
puted column. Listing 1 shows sample code for this solu- 
tion, which works on SQL Server 2005 and SQL Server 
2000. In this case, a computed checksum column is created 
for the msg hdr string column. 

If you run the code in Listing 2, which inserts three 
rows without any duplicates and a fourth row with a 
duplicate msg hdr, you get the error message: Msg 2601, 
Level 14, State 1, Line 5. Cannot insert duplicate key row 
in object ‘dbo.messages’ with unique index 'msg hdr. uk". 
The statement has been terminated. As this message shows, 


the unique index enforces the uniqueness and fails the 
offending INSERT statement. 

—Aviv Zucker, Intel 

InstantDoc ID 96785 


LISTING |: Sample Code That Creates 
Checksum Column 


CREATE TABLE messages € 
msg id INT NOT NULL PRIMARY KEY, 
msg hdr VARCHAR(C1024) NOT NULL, 
msg hdr checksum AS BINARY CHECKSUM(msg, hdr) 


GO 


a Computed 


CREATE UNIQUE INDEX msg, hdr. uk ON messages(msg hdr  checksum) 


GO 


LISTING 2: Sample Code to Test the Solution 


INSERT INTO 
INSERT INTO 
INSERT INTO 
INSERT INTO 


messages(msg id, 
messages(msg id, 
messages(msg id, 
messages(msg id, 


msg hdr) VALUES (1, 
msg hdr) VALUES (2, 
msg hdr) VALUES (3, 
msg hdr) VALUES (4, 


TSQL UDF Quickly Determines How Often a 


Substring Appears 


created a function, dbo.occurrences, that calculates 

how many times a substring appears in a source string. 
Rather than looping through the source string and checking 
whether the substring still exists in the part of the string that 
hasn't been scanned yet, dbo.occurrences performs a simple 
arithmetic calculation. The number of occurrences of a 
substring within a string is expressed by the formula 


Occur (s,sub ) = 
{ len(s) - len (replace(s,sub,'') } 
/ len(sub) {len(sub) <> Ø} 


This formula calculates the number of occurrences of a 
string within a string by first replacing each substring inside 
the source string with an empty string. Next, the formula 
finds the difference between the length of the original 
source string and the length of the resulting string after you 
perform the replacement operation just described. Finally, 
the difference is divided by 
the length of the substring, 
providing the substring isn’t 


Function 


USE AdventureWorks 


LISTING 3: The dbo.occurrences 


letter i is in the string Eli Leiba is the king, you use the call 


select dbo.occurrences 
('Eli Leiba is the king','i') 


which produces the result of 4. If you want to see how 
many times the substring // is in the string Hello tell me 
hello, you use the call 


select dbo.occurrences 
("Hello tell me hello’, 'LL') 


which produces the result of 3. If you try other pairs of 
source strings and substrings, you'll realize that this simple 
calculation does the job! 

The Occurrencessql file contains the dbo.occur- 
rences function. You can download Occurrences.sql 
from SQL Server Magazine's Web site. (Go to www 
.sqlmag.com, enter 96786 in the InstantDoc ID text 
box, then click the 96786.zip 
hotlink.) I tested this func- 
tion on SQL Server 2005, 
SP1. To make it work on 


empty. Listing 3 shows how 
dbo.occurrences imple- 
ments this formula. 

To use dbo.occur- 
rences, you pass in a source 
string and a substring as 
varchar(max) parameters. 
For example, if you want 
to see how many times the 


GO 
CREATE FUNCTION dbo.occurrences 
(asourceStr varchar(max), 
@subStr varchar (max) ) 
RETURNS smallint 
AS 
BEGIN 
IF (len(@subStr) = Ø) RETURN (0) 
RETURN (Len (8sourceStr) - 
LEN (REPLACE (@sourceStr,dsubStr,''))) 
/ LENC@subStr) 
END 
GO 
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SQL Server 2000, you need 
to use varchar(8000) instead 
of varchar(max) for the two 
parameters' type. [SOLI 
— Eli Leiba, Senior 
Application DBA, 

Israel Electric Company 
InstantDoc ID 96786 
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Data Visualization 


Create Dashboards and Scorecards with 
SQL Reporting Services and Dundas 
Use Dundass industry-leading data visualization technology to 


instantly add dashboard and scorecard functionality to your 
reports in SQL Server Reporting Services 2005. 


Dundas Chart, Dundas Gauge, Dundas Map and Dundas Calendar for 
Reporting Services offer unique, seamlessly integrated data 
visualization functionality that can greatly improve the user 
experience in SQL Server Reporting Services 2005. These four 
products are included in the Dundas Dashboard Bundle for 
Reporting Services, giving you all you need to turn your reports into 
visually appealing dashboards and scorecards quickly and easily. 


By visually enhancing your reports, you and your users have more 
flexibilty and control over your data. 
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Can't Wait for 


SQL Server 2008! 


Bl is the big driver with powerful enhancements 


in 3 areas 
S Server 2008 is being released too soon after 
Q SQL Server 2005, and it's not going to be 
widely adopted. But I'm here to tell you I don't buy that 
contention: A lot of customers have their eye on SQL 
Server 2008, and they're ready to jump on board because 
they need the strong BI enhancements SQL Server 2008 
brings. Three areas with major enhancements will make 
droves of customers move: Reporting Services, Database 
Services, and operational management. 

If you accuse me of being biased toward SQL Server 
Reporting Services (SSRS), I am; so let's cover it first. 
SSRS in SQL Server 2008 boasts a shiny new standalone 
Report Designer, introduces the Tablix—the ultimate data 
region—and no longer requires Microsoft IIS. 

In previous releases of SQL Server, everyone (e.g., end 
users, CIOs, and industry analysts) railed at Microsoft for 
holding a hard line on requiring Microsoft Visual Studio 
2005 or Business Intelligence Development Studio for the 
SSRS Report Designer; SQL Server 2008 librates us from 
that requirement by providing a full-featured standalone 
Report Designer. And with the new Report Designer, we 
can build reports using the Tablix, a new data region that 
offers tabular flexibility married with cross-tab capabilities. 
The Tablix replaces the table, matrix, and list and offers 
the ability to build side-by-side cross-tab sections each 
with corresponding group aggregates. If you've ever run 
into the limitations of the matrix, you'll want to migrate 
to SQL Server 2008 as soon as possible. 

And SSRS 2008 has been detached from IIS, which is 
a beautiful thing when you want SSRS to play nicely with 
other applications (and their security) and with Share- 
Point. SSRS now uses HTTPsys, similar to how SQL 
Server 2005 works for native Web access for procedures. 

The relational engine (aka *Database Services") has 
some new features that make SQL Server 2008 compel- 
ling. Here are the ones I think will win over the most 
customers (especially the BI folks). 

Merge statement. The Merge statement lets you insert and 
update records in the same statement, a biggie for tracking 
historical changes while loading a data warehouse. 

New DateTime data types. New DateTime data types 
permit separation of date and time information with 
support for greater range and precision, as well as handy 
time-zone offset aware DateTime types. 

Table valued parameters. With the table valued param- 
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eters, you can now pass tables as parameters into stored 
procedures, which should eliminate the need to parse a 
comma-separated value (CSV) list (or similar) within the 
proc. You can even pass an ADO.NET DataTable as a 
parameter, which should make it very easy to work with data 
between the Microsoft .NET framework and SQL Server. 

Larger user-defined data types. Yn SQL Server 2008, the 
8K ceiling has been removed for user-defined data types 
including .NET CLR types. With the restriction removed, 
you can create more full-featured types and aggregates. 

Change Data Capture. Change Data Capture will track 
and expose database changes, a dream for DBAs. Incre- 
mental extraction, transformation, and loading (ETL) 
processes will be able to leverage this feature to identify 
and extract only new and changed data. 

For daily operations for most databases, SQL Server 
self-manages and self-heals; hard-core DBAs like to beat 
up SQL because it doesn't have a ton of knobs to con- 
stantly adjust. I think most of the criticism is posturing 
for job security, but SQL Server 2008 will deliver “more 
knobs" with a Resource Governor and the Declarative 
Management Framework (DMF). 

Resource Governor is long overdue, providing the ability 
to corral resource-hungry databases within definable limits 
and priorities, therefore enabling good performance in tan- 
dem with concurrency. The DMF' features are policy based, 
which gives you the ability to apply the same custom set- 
tings across many SQL Server servers via a policy. And even 
though old-school DBAs can't beat up SQL Server for hav- 
ing too few knobs, they can still say SQL Server is for sissies 
because the install process is easy, even easier than before. 

The list of SQL Server 2008 features is longer than my 
arm. It's great that database mirroring gets its 2.0 revision, 
geospatial data support is coming, and we can code in C£ 
in Integration Services with Visual Studio Tools for Appli- 
cations (VSTA) support. A lot of customers are going to 
see value in the items I highlighted above and say “See ya 
SQL Server 2005 (or 2000), we are moving on up to 2008!” 
Call me partial, but I think SQL Server 2008 is all about 
BI, and once the word gets out, 2008 is going to have a lot 
of fans. 


Special thanks to Ashton Hobbs of Solid Quality Mentors 
for his thoughts regarding SQL Server 2008. SQL] 
InstantDoc ID 96801 
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Editor's Tip 


Read Michael 
Otey’s oppos- 
ing argument 
about SQL Server 2008s 
release in “Too Soon for SQL 
Server 2008?" August 2007, 
InstantDoc ID 96028. 
—Christan Humphries, 
production editor 
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Reporting Services Scripter 


Easily move reports between multiple servers 


eporting Services Scripter was developed by Jasper 
Smith, a SQL Server MVP, enterprise DBA, and 
the operator of www.sqldbatips.com, to make his work 
in a large-scale SQL Server environment easier and more 
efficient. Although the Microsoft SQL Server Reporting 
Services (SSRS) tools are very useful, they were designed 
for creating and managing reports on a single server. 
However, Reporting Services Scripter makes it easy to 
move reports between multiple servers and to administer 
the catalog item properties of various reports. 
Reporting Services Scripter is a .NET Windows 
Forms application that enables the scripting and transfer 
of groups of SSRS catalog items from one server to 
another or from one SSRS folder to another on the 
same server. Reporting Services Scripter is flexible and 
lets you transfer catalog item properties, such as server- 
side report parameters, Subscriptions (both normal and 
data-driven), Descriptions, History options, and Execu- 
tion options (including both report-specific schedule and 
shared schedule execution options) to other SQL Server 
instances. Reporting Services Scripter is well maintained 
and frequently updated to enhance functionality and fix 
problems that users encounter. 
Scripting a report with Reporting Services Scripter 
is easy. To generate a report, simply select it from the 
Catalog Explorer treeview, choose the scripting options 
you prefer and the output folder, and click Script. You'll 
typically receive three files out of this process: my. report 
„rdl, which is the actual report definition file; my. report.rdl 
.tss, which is the RSS script that loads the report and sets 
its properties; and RS Scripter Load All Items.cmd, which 
is the batch file used to generate all aspects of the report. 
When you want to load the scripted report onto another 
server, simply change the REPORTSERVER variable to 
the name of the target server in the RS Scripter Load All 
Items.cmd file and rerun it. 
Reporting Services Scripter can be used to 
* extract all Report Definition Language (RDL) from 
the report server 

* automatically generate scripts to load reports, data 
sources, resources, linked reports, and folders, including 
their properties, onto the target server 

* generate command files to load scripted items onto a 
target server 

* transfer items between servers (including migrating 
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data from SQL Server 2000 to SQL Server 2005) and 
folders 

* generate scripts for Shared Schedules, System and Item 
Level Roles, and Normal and Data Driven Report 
Subscriptions 

* generate scripts to load existing RDL files onto the 
target server (especially useful with the RDL files that 
are kept under version control) 

* back up reports prior to any overwrite 

* generate scripts from the command line or UI 

* reverse-engineer Microsoft Visual Studio report proj- 
ects from the report server 


Reporting Services Scripter comes in a download 
called RSScripter.zip. Once you've unzipped Reporting 
Services Scripter into its own folder, such as CARSScripter, 
you need only a small handful of files (RSScripter.exe and 
RSScripter.cfg in particular) to get started. 

Reporting Services Scripter has three modes of opera- 
tion: Script, Transfer, and Generate mode. Script mode 
lets you run scripts that you've already created, Transfer 
mode lets you move scripts between folders and servers, 
and Generate mode lets you generate scripts for reports 
already in SSRS. 

Reporting Services Scripter requires the .NET Frame- 
work 1.1 and—to be able to run the generated command 
files or use the Transfer mode of deploying scripts—the 
SSRS management tools, especially the command-line 
utility RS.EXE. You'll need to have both versions of 
the SSRS management 
tools installed if you want 
to transfer report defini- 
tions between SQL Server 
versions. 

Note that Reporting 
Services Scripter hasn't 
been tested with all pos- 
sible versions of SQL 
Server. Reporting Services 
Scripter also isn't localized 
and has been tested only 
against English versions 
of SSRS and the required 
OSs. SQL} 
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BENEFITS: Reporting Services Scripter enables the 
scripting and transfer of groups of SSRS catalog items 


SYSTEM REQUIREMENTS AND NOTES: SQL Server 
2005 Reporting Services (SSRS) SP1, SP2; SSRS 
2000 SP1, SP2; Windows Vista; Windows XP Profes- 
sional SP1, SP2; Windows Server 2003 SP1, R2; 
Windows 2000 Professional SP4; .NET Framework 1.1; 
SSRS management tools. Note that Reporting Services 
Scripter supports the 32-bit and 64-bit versions of all 


HOW TO GET IT: You can download Reporting 
Services Scripter from www.sqldbatips.com/show 
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Boost Performance 
with Parallel Processing 


Make sure SQL Server uses threading and 


processors effectively 


eople often ask me what the Max Degree of Para- 

llelism (MAXDOP) setting should be in their SQL 
Server environment. Parallelism seems to be one SQL 
Server aspect that people don't quite understand suf- 
ficiently to make an intelligent configuration decision. 
Now's the time to take away some of that mystery. 

Most people understand the basics of parallelism: 
the notion that SQL Server can utilize more than one 
processor at a time when processing a user request. By 
default, to process any part of a user request, SQL Server 
can use up to all the system's processors or the number 
of processors that the edition supports—assuming the 
workload can benefit from parallel processing in the first 
place. If someone uses a plain-vanilla INSERT statement 
to insert a single row, the SQL Server engine's only option 
Is to use one thread or processor, regardless of the number 
of available processors. But if the request requires large 
scans of an index, SQL Server might decide to spawn 
many threads and use all the available processors. So, it's 
important to understand that although SQL Server can 
use all available processors, several factors determine how 
many it will actually use. 


What Is MAXDOP? 
One of those factors is the MAXDOP setting, which sets 
the maximum number of processors that a single user or 
process can use in parallel. By default, this setting has a 
value of zero, which really means all available processors 
under the conditions described above. You can influence 
this setting in several ways, as you'll see in a moment. 
But it's the internal algorithm that this optimizer uses 
when it prepares to execute the request that is the real 
determining factor for how many processors the system 
uses at any given time for a single request. This algorithm 
considers many factors about the current state of the 
server, such as how many threads are available, how busy 
the processors are, how many rows will be affected, how 
many total processors are available to the server, and what 
limit might be imposed by one of the MAXDOP settings. 
The algorithm does a pretty good job of limiting the 
possibility that one or a few users might monopolize the 
processors. For example, if a user attempts to run a poorly 
optimized report that would normally use all the system's 
processors—but there are four other users running que- 
ries already—the optimizer would most likely reduce the 


degree of parallelism or choose a single-threaded plan and 
not use parallelism at all. The result is greater concurrency, 
as well as a much better utilization of the server in a multi- 
user environment. 

You're probably wondering, “Why do we have a 
MAXDOP setting if the server can figure everything 
out?" Consider that same example, in which a user runs a 
poorly optimized query, but this time let's say no one else 
is using the system when the user starts the report. Let's 
also assume that the report will take three minutes to run. 
If the report uses all the available processors, what hap- 
pens to the other users if they want to run queries during 
the three minutes that the report takes to run? Obviously, 
they'll be affected because the processors are monopolized 
by the other user's report. In this case, if you had set a 
server-level MAXDOP setting of 2, and there were eight 
processors in total, the user running the report would be 
able to utilize only two processors at a time for any given 
part of the report. That would leave six processors avail- 
able to the other users. Often, there are trade-offs between 
high degrees of parallelism and concurrency. 


Limiting Parallelism 
Here's where it gets tricky. In reality, everybody's system 
is unique. Even if everyone had the same schema, system 
access, and number of users, the hardware and even the 
data itself can dictate the appropriate level of parallelism. 
Typically, online transaction processing (OLTP) systems 
benefit more from a lower degree of parallelism, and 
reporting systems benefit more from higher degrees of 
parallelism. OLTP systems generally have many concur- 
rent users that process small amounts of data simultane- 
ously, whereas reporting systems process larger quantities 
of data and aren't concerned as much with concurrency. 
However, even some queries that the optimizer judges 
will benefit from parallelism might in fact be hindered by 
it. Often, when many threads are spawned in a parallel 
operation, they're dependent on each other at some point 
to complete their tasks. If one thread finishes before 
another upon which it's dependent, it will go into a wait 
state and risk getting pulled off the processor in favor of 
another thread. The result can be an inefficient process 
that potentially takes longer than if a single processor had 
been used from the start. For a good indicator, watch for 
high CXPACKET waits when you're looking at system 
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wait stats. (For details, refer to my article “Getting to 
Know Wait Stats,” InstantDoc ID 96746.) 

Another aspect to consider when determining the 
number of processors to use is maintenance operations such 
as creating indexes, backups, and integrity checks. These 
operations are processor-intensive, so you should limit 
the number of processors they use while users are on the 
system—a clear trade-off between concurrency and speed. 
Because every environment is unique, a system evaluation 
is necessary to determine the proper setting to achieve this 
balance for you. However, with typical, non-maintenance- 
related OLTP database activities, the optimal degree of 
parallelism is often much less than what you might expect. 
If your database and code are properly tuned, the majority 
of the requests should be single threaded. Again, reporting 
or BI operations might be different. 


Controlling MAXDOP 

The primary location for controlling MAXDOP is in SQL 
Server Management Studio: Access the SQL Server Prop- 
erties dialog box, go to the Advanced section, and choose 
the Server Level setting. (You can also use sp configure 
to change server-level settings.) This setting is at the server 
level, so changing its value can affect everything in the 
server from that point forward. If your SQL Server system 
has multiple processors, you need to give a lot of thought 
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to this setting, which determines how many processors in 
parallel a request can use. 

Another option for controlling parallelism is to use a 
hint at the query or statement level. Doing so lets you fine- 
tune individual statements in terms of parallelism. You 
can temporarily override the Server Level setting, either 
up or down, for the execution of the statement. 

One of the new SQL Server 2005 features is the ability 
to specify the MAXDOP setting when using the alter 
index command to rebuild indexes. This capability can 
come in handy if you usually want the MAXDOP setting 
at the server level to be configured for a low number of 
processors for concurrency during the day, but at night, 
when you rebuild the indexes, you want to utilize more of 
them to accomplish the task more quickly. 


What's Best for You? 

Most OLTP systems will generally benefit from a lower 
degree of parallelism than the default, which is the poten- 
tial to use them all. As the numbers of concurrent users 
and transactions per second increase, the setting becomes 
more important. One benefit of the MAXDOP settings is 
that they take effect immediately, letting you experiment 
with settings and determine which are best for your system 
without requiring a SQL Server restart. [SQL] 
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LISTING |: DISTINCT Clause 


SELECT DISTINCT Salesperson, SalesRank 


ORE on the WEB 


Download the listings at 
InstantDoc ID 96803. 


Sharpen Your Skills 


frequently receive basic but interesting SQL ques- 

tions on my Web site. It’s heartening to see so 
many junior DBAs and developers eager to thoroughly 
understand the basics. In addition to helping new 
technologists learn the fundamentals on my Web site, 
I started this series to give monthly guidance in SQL 
Server Magazine. I recommend SQL Server Books 
Online (msdn2.microsoft.com/en-us/library/ms 130214 
.aspx) if you want to check the accuracy of definitions 


and example syntax. I look forward to receiving ques- 


tions from readers. I’ll plan future columns based on your 
concerns, so keep those emails coming! 


Q: What is the difference between UNION and UNION 
ALL? 
A: Both UNION and UNION ALL combine result 
sets of two SELECT statements. UNION performs a 
SELECT DISTINCT operation on the final result set, 
whereas UNION ALL combines both result sets without 
removing any duplicate records. 
For example, suppose Table l's result set is Red, 
White,Blue,Orange, and Table 2’s result set is Red,Blue, 
Purple, Brown. Running UNION on both result sets 
gives you Red, White, Blue,Orange, Purple, Brown 
(duplicate values removed); running UNION 
ALL gives you Red, Red, White, Blue, Blue, Orange, 
Purple, Brown (duplicate values not removed). 
UNION ALL gives faster results than UNION 
does. Therefore, use UNION ALL if you know that all 
the records that will be 
returned are unique. 


FROM Sales Q: What is the difference 
between INNER JOIN 

LISTING 2: GROUP BY Clause with 3nd OUTER JOIN? 
No Aggregate Function A: INNER JOIN 


returns all rows from 


SELECT Salesperson, SalesRank 


FROM Sales 


GROUP BY Salesperson, SalesRank 


LISTING 3: GROUP BY Clause with 
Aggregate Function 


SELECT Salesperson, SalesRank, Count(*) 


SalesCount 
FROM Sales 


GROUP BY Salesperson, SalesRank 
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both tables where there’s 
a match on a common 
field. (Typically, this is 
the primary key in the 
first table and a foreign 
key in the second table.) 
OUTER JOIN returns 
all the records from the 


Joins, groupings, and data types 


first table and, from the second table, only those records 
in which there’s a match on the common key field. 

OUTER JOIN is further divided into three types of 
joins: LEFT OUTER JOIN, RIGHT OUTER JOIN, 
and FULL OUTER JOIN. LEFT OUTER JOIN and 
RIGHT OUTER JOIN are also known as LEFT JOIN 
and RIGHT JOIN. FULL OUTER JOIN combines 
LEFT OUTER JOIN and RIGHT OUTER JOIN. 
LEFT OUTER JOIN returns all rows from the first table 
whether or not there’s a match in the second table. For 
those rows in the first table that have a match in the second 
table, the join is completed normally. For those rows in 
the first table that don’t have a match in the second table, 
the values in the result set are padded out with NULL. 
RIGHT OUTER JOIN works similarly, except all rows 
from the second table are returned whether or not there’s 
a match in the first table, and all missing values are padded 
out with NULL. FULL OUTER JOIN returns all rows 
from both tables, padding out missing values with NULL 
where no match occurs. 


Q: What is the difference between DISTINCT and 
GROUP BY? 

A: DISTINCT and GROUP BY clauses typically generate 
the same execution plan. However, if a subquery is used, 
the plans will differ. Use a GROUP BY clause to apply 
aggregate operators to each column listed in the GROUP 
BY clause. Use a DISTINCT clause in the SELECT state- 
ment to remove any duplicate values returned in the result 
set. Listings 1 through 3 provide examples of DISTINCT 
and GROUP BY clauses. 


Q: What are the differences among NVARCHAR, VAR- 
CHAR, and CHAR with respect to storage? 
A: NVARCHAR requires 2 bytes to store a single character 
(such as “A” or “a”). VARCHAR requires | byte to store 
a single character. The NVARCHAR data type enables 
multilingual characters because it represents all characters 
in Unicode. The VARCHAR data type doesn’t support 
multilingual characters. If you’re working only in English, 
and you're sure you'll never translate any part of your 
application into another language, then you might not need 
to use NVARCHAR. 

CHAR isa fixed-length data type, and the disk storage 
size is equal to the maximum size of the column as defined 
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when you created the table. VARCHAR is a variable- 
length data type, and the storage size equals the length 
of the data entered plus 2 bytes in the variable character 
column offset array. 

If you're concerned about storage, use VARCHAR 
rather than CHAR. For a thorough analysis, see Kalen 
Delaney, Inside Microsoft SQL Server 2005: The Storage 
Engine (Microsoft Press, 2006). 


Q: What is the difference between timestamp and 
GETDATE(Q? 

A: You can't compare timestamp to a GETDATE() value, 
because timestamp is a data type and GETDATE() is a 
function. A timestamp is a unique binary number gener- 
ated by SQL Server that doesn't have anything to do with 
actual time. GETDATE() is a nondeterministic function 
that generates the current system date and time. 

The timestamp data type is used mainly for marking 
different versions of a row in a table. When any data in 
a row are changed, the timestamp column is populated 
with a new unique binary number. This newly generated 
number compared with the previously stored timestamp 
for the same row indicates that some data in the row has 
been changed. If any actions (such as inserting rows in 
other tables) are to be taken when particular rows are 


Subscribing to Windows IT Pro is like 
pocketing a team of Windows consultants. 


www.windowsitpro.com/go/pro 


SHARPEN YOUR SKILLS 


updated, timestamp should be used. Because the time- 
stamp changes when rows are updated, its previously 
stored value (in the other table) can be compared with the 
new values, rows that are changed can be identified, and 
actions can be taken accordingly. 

GETDATE() returns the current system date and 
time, which can be stored in a column that is defined 
as a datetime data type. GETDATE() can be stored as 
a smalldatetime data type (4 bytes) or datetime data 
type (8 bytes). SQL} 
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et’s start with a quick definition of data binding. Data 
binding is probably best described as the process of 
creating an association between a GUI object and one 
or more data elements. In this simple definition, the 
GUI object might be a data grid in a Windows form, 
or a list that's part of an ASP.NET Web page, or a text 
box, or anything else that might display application 
data. The data element could be a table from a data- 
base, a set of XML data, or a custom object created 
to hold an array of data. 

Data binding is a broad topic, and yet there are 
several commonalities between its different forms. 
This article focuses on .NET 2.0—not 3.0 or 3.5—so 
you wont find any Windows Presentation Format 
(WPF) or Language-Integrated Query (LINQ) 
specific information—and further, I’m going to focus 
on simple Windows Forms-based and ASP.NET- 
based examples. Several other ancillary topics, such as 
data-binding to XML, don't quite fit within the con- 
fines of a single introductory article. If you have spe- 
cific areas you'd like to see covered, feel free to contact 
us or visit our forums at www.sglmag.com. 

In addition to introducing the concept of data 
binding through simple examples, this article runs 
through some data-binding best practices. The 
first such best practice is the use of stored pro- 
cedures. A key feature that data binding sup- 
ports is the use of stored procedures to Get, 
Update, Insert, and Delete data. Although it's 
possible to bind directly to data tables defined in your 
database, it isn't a best practice. With that in mind, 
how about a quick review of the advantages of stored 
procedures versus other data-access methods? 


Data-Access Security 

There's been a debate about the best way to access data. 
Generally, you'll find that most published examples 
use Dynamic SQL, in which the demo author takes a 


raw Select statement and embeds it as a string within 
the application code. However, this type of data ac- 
cess has been repeatedly shown to be completely open 
to hacking through SQL injection attacks and is usu- 
ally considered amongst the worst practices. For more 
information about this vulnerability, see “Preventing 
SQL Injection Attack" (InstantDoc ID 43012). 

A somewhat more secure method of working with 
your database is to use parameterized queries, which 
have the advantage of preventing SQL injection at- 
tacks but fail in defending against a different attack 
vector. 

Parameterized queries limit the available security 
options that you can apply to objects in your data- 
base. If you're using parameterized queries, the user 
needs permission to access the table that the query 
references. However, with stored procedures, the most 
secure method of accessing data, SQL Server lets you 
grant users permission to access only the stored pro- 
cedure— not the underlying table. 


Setting Up Stored Procedures 
For this article, I've created four new stored proce- 
dures against the sample Northwind database, which 
is available for both SOL Server 2005 and 2000. Web 
Listing 1 provides the T-SQL code for building the 
stored procedures in your own copy of Northwind. 
The four new stored procedures carry out the Select, 
Insert, Update, and Delete actions. (Note that I don't 
try to retrieve every column from the table—simply 
some of the date columns and key relationship col- 
umns.) The Select statement retrieves all the fields 
of interest, as opposed to all columns. The Insert 
statement lets you create a new order for a customer 
with any of the three dates. The Update statement, 
however, allows for editing of only the requested and 
shipped dates. 

These statements are simple—not what I'd consid- 
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Begin your understanding with 
this discussion of best practices 
and simple examples 


er production quality—but they do serve to illustrate 
custom stored procedures that require specific pa- 
rameters. As such, they'll provide a solid basis for de- 
signing a standard typed data provider for both ASP. 
NET and Windows Forms to illustrate data binding 
and the differences in each environment. For example, 
the Delete stored procedure actually deletes a row. In 
reality, I’d mark a row as inactive or deleted and track 
who made that update. 


Windows Forms and ASP.NET 

For the purpose of this article, I'll go through a Win- 
dows Forms example that uses a label and text box 
in the upper left corner of the window, a refresh but- 
ton on the upper right corner, and a DataGridView 
control to fill in the display. Similarly, the ASP. NET 
control will have a label and text box in the upper left 
corner, a refresh button on the upper right corner, and 
a GridView control to fill in the display. After creating 
the data objects for both solutions, I’ll look at incor- 
porating the data objects and dive into some of the 
more project-specific requirements. 

You might expect that Windows Forms and ASP 
.NET would have similar functionality, but there are 
quite a few differences. Yes, each solution is wizard- 
driven and lets you create a data adapter based on your 
stored procedures, but the end results are distinctly dif- 
ferent. The good news is that the processes are similar 
enough to be compared and contrasted in context. 


Creating a Custom Dataset or 
SQLDataSource 

In both Windows Forms and ASP.NET, once you've 
laid out your form with the previously mentioned con- 
trols, you'll see the context menu for the grid in the grid's 
upper right corner. On this menu, you'll see a Choose 
Data Source dropdown list. For the Windows Forms 
application, you'll find that when you open this list for 
a new project, an Add Project Data Source link will ap- 
pear near the bottom. In ASP.NET, opening the same 
Choose Data Source option reveals a simple drop- 
down list with the option to create a new data source. 
In either case, you'll enter a wizard screen that lets you 
specify the underlying source of your data—a data- 
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base—then lets you to build a connection string for that 
data source. These are fairly common steps, so I won't 
go into detail. In both cases, the final step in this process 
of defining your data objects is to automatically add the 
connection information to your associated .config file. 
Having created your data source, you now need 
to define your data objects. Figure 1 shows the next 
Windows Forms screen. l've expanded the Stored 
Procedures section. The wizard can't associate all the 
stored procedures into a single table adapter, so af- 
ter the wizard finishes, I'll need to complete this step 
for my Windows Forms solution. At this point, I can 
finish the wizard, which will create the XML Schema 
Definition (XSD) describing my data set, add this ele- 
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ment to my project, and let me edit the definition of 
my table adapter. 

The ASP.NET wizard is a bit more involved. Its first 
screen lets you either select one or more tables or choose 
the Specify a custom SQL statement or stored procedure 
option. Selecting the custom option, you'll then press 
Next, at which point the wizard lets you specify either 
a custom SQL statement or a stored procedure for SE- 
LECT, UPDATE, INSERT, and DELETE. 


Figure | 


Defining your data 
objects 
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After you fill in all four stored procedures and 
press Next, you'll map the parameter for your Select 
statement to a field outside your data grid. On the 
assumption that this parameter needs to come from 
somewhere, the wizard lets you map either a query 
string value or, in this case, a form value. As I de- 
scribed earlier, there will be a text box on the form, so 
this control is mapped as the source of this parameter. 
(If the text box is empty, the system provides a default 
value of ALFKI—the customer ID for the first cus- 
tomer in the Northwind sample database.) 

Once you're satisfied with your settings on this 
screen, the final screen lets you execute a test run of 
your query statement. Unlike the Windows Forms so- 
lution, the ASP.NET solution updates your default. 
aspx page. The default.aspx page will use the data 
definition embedded in the page to make the calls to 
the database. Now that we've finished setting the data 
source for ASP.NET, let's return to Windows Forms 
and set up a basic data-bound grid. 


Windows Forms Data Binding 

As I mentioned earlier, the Windows Forms wizard 
doesn't really understand how to map additional 
stored procedures to your data adapter. As you'll see, 
this shortcoming has implications beyond the wizard. 
First, a quick review: By now, you've created a new 
Windows Application project, similar to the WinForm 
DataBinding.zip sample available for download at 
www.sqlmag.com, InstantDoc ID 97104. Your appli- 
cation would have automatically generated a Form 1, 
and you'll have used the design to lay out your form 
similar to what Figure 2 shows. 

Notice that in addition to showing the form, the 
figure also shows the grid control's context menu, 
from which you defined your data source. Also, note 
that the associated options for Adding, Editing, De- 
leting, and Sorting are selected. This control's context 


menu is quite different from that of the ASPNET 
GridView control (discussed later). 

Finally, by clicking on the Edit Columns option, 
you can change the default width of the various col- 
umns, map in different display headers, make key 
columns Read Only, and even make certain columns 
such as Company ID invisible so that they won't ap- 
pear in your UI. 

After you finish customizing the DataGridView 
control from the context menu, it's time to review the 
capabilities of your custom data set. To do so, review 
your solution in the solution explorer and locate the 
.xsd file, which was added as part of the wizard pro- 
cess that created your data object. The sample code 
has one called datasetl.xsd, and double-clicking this 
file opens a graphical representation of the newly cre- 
ated typed dataset and its associated table adapter. 
Working with a table adapter is important because it's 
the adapter that lets you map in your database actions 
as stored procedures. Right-click the table adapter, 
and select Configure from the context menu. 

The Configure option opens the screen that Fig- 
ure 3 shows. This wizard is designed to let you group 
related stored procedures onto a given table adapter. 
After you fill in your stored procedures in the wizard, 
you'll proceed to Figure 4, which shows the default 
methods to be created for your table adapter. 

You don't need to make any changes to the defaults 
in Figure 4. This is the screen that subtly tells you what 
to look for in your code. Note that the table adapter 
is providing a custom class with five methods of inter- 
est to you: Fill, GetData, Insert, Update, and Delete. 
When you move to writing the code associated with 
your application, you'll need all five of these methods. 

Clicking Finish, you can return to the application, 
and double-click on the main form to go to the Load 
event handler for your form. In Web Listing 2, you'll 
see the full custom code listing, which is required to 
use the stored procedures with your data set. It starts 
with the form load and button-click event handlers, 
both of which consist of the following line of code: 


Me.DataGridView1.DataSource = Usp_ 
Orders SelectCustOrdersTableAdapter. 


GetData(TextBox1.Text) 


This code sets the data source for the grid in your dis- 
play to the text in the form's textbox—similar to what 
you defined in the ASP.NET wizard, but you need to 
use a line of code in Windows Forms. The other item 
of note is that the GetData method returns a new da- 
taset object, which is the underlying data source that 
the data grid actually uses. This will become impor- 
tant shortly. 

At this point, without handling any of the other 
three events (i.e., Insert, Update, Delete), you could 
run the form, and the form would let you add, edit, 
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Figure 3 


Grouping related stored procedures onto a table adapter 


and delete entries. However, when you closed the 
form and restarted the application, you would find 
that none of your changes persisted in the database. 
Even though you've defined the stored procedures for 
these actions, .NET wouldn't automatically call them 
to update the database. 

To resolve this problem, you need to add custom 
code; the good news is that the dataset provides built- 
in calls to the stored procedures you defined. This fea- 
ture is one area of contrast between Windows Forms 
and ASP.NET. 

The easiest item to implement is the Delete logic. 
As you see in the code, the DataGridView provides a 
UserDeleting event that you can handle. This event is 
fired before the item is removed from the grid, and you 
can update the database; if a failure occurs, you can 
prevent the item from being removed from the grid. 

The next easiest item to resolve is the Update 
event. To handle updates, you need to check each time 
the user leaves a given row and see if he or she has 
made any changes. If changes have been made, the 
IsCurrentRowDirty property will be true for the row 
being exited, and you can call the Update method. 
Note that, similar to the Delete method, the Update 
method on the table adapter was generated knowing 
the parameters for your Update statement. After you 
call this method, you'll be able to commit or roll back 
the user's changes in the database. 

Finally, there's the Insert event, which is the most 
painful of the three stored procedure calls to man- 
age. The DataGridView generates a new row in the 
display and underlying dataset only when the user 
enters data in the New Row at the bottom of the dis- 
play. The challenge is that you can't really work with 
this row until it's in your data source, and that won't 
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Now, in general, I don’t typically 
have users adding entries in a cus- 
tom grid like this one; however, if 
you're working with, say, Micro- 
soft Excel, there are similar items 
you'll need to consider. 

When the UserRowAdded 
event is fired, the Data-GridView 
control has already added a new 
row as far as the UI is concerned, 
so you'll note that the code passes 
key default values to the Insert 
method to create a matching en- 
try in the database. However, and 
this is important, if you don't ex- 
plicitly make a call to update the 
underlying source data for this 
row, that data won't get persisted 
to the database. Therefore, you 
need to repopulate the underlying 
data or refill the data set; this is where the Fill method 
provided as part of your TableAdapter comes in. 
After you execute your Update statement, you'll 
find that you can refill the dataset and everything will 
work as expected. Keep in mind, however, that when 
you refill the data, the data grid loses all its rows, 
and as such, the user's current row and cell are lost. 
So, if you want the user in the exact same spot, be 
sure to capture the current location before reloading 
the data. 
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Figure 4 


In general, although it’s a little challenging to work 
with, this data-binding model works. As implement- 
ed, it lets the application submit updates as they oc- 
cur—as opposed to batching them and running risks 
related to having a successful transaction or old data 


The default methods to 
be created for your table 
adapter 
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edited by another user. It requires a bit more work 
than ASP.NET, but unlike ASP.NET, it supports the 
Insert capability. 


ASP.NET Data Binding 

Once you've created your data source object, you're 
ready to go—except you probably have a bug in your 
generated code. Unlike Windows Forms, ASP.NET 
doesn't require that you write any code, but as noted, 
you also don't have a built-in capability to insert new 
rows into the database. However, as you see in Figure 
5, the look of the sample application and the context 
menu for the GridView control are similar to those of 
the Windows Forms sample. 

The ASP.NET sample is available from the SQL- 
MagDataBindingASP.zip download (InstantDoc ID 
97104)—a simple file-based Web project that you can 
review. As with the Windows Forms project, l've gone 
into the column properties for the grid view and made 
certain columns Read Only, hidden the CustomerID 
column, and changed the headers. I’ve also selected 
certain options, such as data paging, that are available 
only to ASP.NET applications. Unlike the Windows 
Forms solution, the ASP.NET solution's Update (aka 
Edit) and Delete actions don't require any custom 
code. Unfortunately, however, if you're building this 
yourself, they also don't work initially. 

I've already repaired the problem in the sample 
code, so you won't see the errors. The error occurs 
because of what I did in the stored procedures. Note 
that the Select statement for these examples joins data 
from the customer table. When Microsoft Visual Stu- 
dio mapped the stored procedure's results, it recog- 
nized that the CustomerID column is a primary key 
to the customer table. (The stored procedures don't 
actually update this table, but that didn't matter.) 

The GridView control has a property called 
DataKeyNames, which 


control. You'll see that I’ve left some sample code 
commented out in the sample solution that's part of 
this article download. The solution is easy: Remove 
the unneeded CustomerID column from the list of 
DataKeyNames, and ASP.NET will stop appending 
it to every command and will instead rely on the list 
of parameters it created based on your stored proce- 
dure definition. 


The Power of Data Binding 

This article represents just the first, tentative steps 
toward understanding data binding. The release of 
.NET 2.0 brought new support for object binding in- 
stead of just using data sets, and as with the baseline 
data binding, the rules and capabilities vary between 
Windows Forms and ASP.NET. Additionally, you 
have to consider binding to such things as XML data 
sources and Web services interfaces. And this discus- 
sion doesn't touch on the possibility of data-binding 
individual fields as opposed to just lists or grids. On 
top of that, there are the new features of data-binding 
for the Windows Presentation Foundation and—per- 
haps just as important—using LINQ as the interface 
for retrieving data. Finally, there are other interfaces, 
such as Visual Studio Tools for Office and Excel’s 
much more complex and capable grid, to consider in 
your application. 

Data binding is pretty powerful, but it also encap- 
sulates and hides many of the details of what’s actu- 
ally being done against the database. As development 
languages become more declarative in nature, the use 
of data binding will probably increase as more and 
more of your data operations are encapsulated by ob- 
jects. Now that you know some basic elements and 
best practices, you can embark on a more thorough 
understanding of data binding with ADO.NET. HM 
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Grouping Sets, 


PART 2 


It's time to dig deeper into SQL Server 2008's 


grouping functionality 


ast month, in *Grouping Sets, Part 1" (InstantDoc 

ID 96805), I described grouping sets and intro- 

duced the new SQL Server 2008 GROUPING 
SETS subclause of the GROUP BY clause. This month, I 
describe three more new SQL Server 2008 features related 
to grouping sets: the new CUBE and ROLLUP options and 
the GROUPING ID function. In last month's examples, 
I used the Orders table, which you create and populate by 
running the code in Web Listing 1, and this month I use the 
same Orders table in my examples. As always, be sure to 
read last month's article as a prerequisite to this one. 


CUBE and ROLLUP 

You might be familiar with the CUBE and ROLLUP 
options in versions of SQL Server prior to SQL Server 
2008. You specified these in a separate WITH clause 
following the GROUP BY clause, they were very rigid, 
and they weren't ISO compliant. The old CUBE and 
ROLLUP options produced specific grouping sets that 
you couldn't combine with other grouping sets in the 
same query. SQL Server 2008 introduces new, flexible 
CUBE and ROLLUP subclauses; that is, you can combine 
them with other grouping sets in the same query, as I'll 
demonstrate shortly. Also, the new CUBE and ROLLUP 
subclauses are ISO compliant. 

Think of the new CUBE and ROLLUP subclauses as 
abbreviations of lengthier GROUPING SETS subclauses. 
CUBE gives you something akin to (in set theory) a power 
set. Given a set of attributes as input, CUBE produces 
all possible permutations of grouping sets out of those 
attributes, including an empty grouping set. Out of n 
attributes, CUBE produces 2" grouping sets. For example, 
CUBE<(a, b, c) is equivalent to GROUPING SETS ( (a, b, 
C), (a, b), (a, c), (b, c). (a), (b). ©), O ). 

So, the query 


SELECT custid, empid, SUM(qty) AS qty 


FROM dbo.Orders 
GROUP BY CUBE(custid, empid); 
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is equivalent to 


SELECT custid, empid, SUM(qty) AS qty 

FROM dbo.Orders 

GROUP BY GROUPING SETS( (custid, empid), 
(custid), (empid), O ); 


Both generate the output that Web Table 1 (InstantDoc 
ID 97007) shows. 

ROLLUP is handy when the attributes given as input 
have a hierarchy—for example, the attributes country, 
region, and city. Suppose you want to find all permu- 
tations of grouping sets that have business value that 
can be produced out of these attributes. The grouping 
set (city) has no business value because there might be 
different cities in your data that have the same name 
but appear in different countries and regions. There's 
no business value in grouping data by the city alone 
because different cities that happen to have the same 
name will be arranged in the same group. However, the 
grouping set (country, region, city) does have business 
value because it generates a group for each unique 
city(within a specific country and region) So, the 
subclause ROLLUP (country, region, city) is equiv- 
alent to GROUPING SETS ( (country, region, 
city), (country, region), (country), () ). Out of 
the eight possible permutations of grouping sets 
that CUBE would produce in this case, 
ROLLUP produces four. More gener- 
ally, out of n attributes, CUBE produces 2^ 
grouping sets, whereas ROLLUP produces n 
+ 1 grouping sets—those that have business 
value in case of a hierarchy among the attri- 
butes. Similarly, ROLLUP(YEAR(orderdate), 
MONTH(orderdate), DAY(orderdate)) is equiva- 
lent to GROUPING SETS( (YEAR (orderdate), 
MONTH(orderdate), DAY (orderdate)), (YEAR (order- 
date), MONTH(orderdate)), (YEAR(orderdate)), () ). 

To test the ROLLUP option, run the following 
query: 


Itzik Ben-Gan 


itzik @ solidqualitylearning.com | a mentor 


at Solid Quality Learning, teaches, lectures, 
and consults internationally. He manages the 
Israeli SQL Server Users Group, is a 

SQL Server MVP, and is the author of 

the Inside Microsoft SQL Server 2005: 

T-SQL series (MSPress, 2006). 
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SELECT 
YEARCorderdate) AS orderyear, 
MONTHCorderdate) AS ordermonth, 
DAYCorderdate) AS orderday, 
SUM(qty) AS qty 

FROM dbo.Orders 

GROUP BY ROLLUPCYEAR(Corderdate), 
MONTHCorderdate), DAY(orderdate)); 


You'll get the output that Web Table 2 shows. 

Run the logical equivalent with the explicit 
GROUPING SETS subclause, and observe that you get 
the same output: 


SELECT 
YEARCorderdate) AS orderyear, 
MONTHCorderdate) AS ordermonth, 
DAYCorderdate) AS orderday, 
SUM(qty) AS qty 

FROM dbo.Orders 

GROUP BY GROUPING SETS(¢ 
(YEARCorderdate), MONTHCorderdate), 


THE LOGICAL PUZZLE 


October’s Puzzle: 2 Mathematicians 
Two mathematicians (let’s call them M and N)—once good friends—meet after a long 
time to have a drink together. M asks, “Are you married? Any kids? Do you still live in 

that old apartment building?” N replies, "Yes, I'm married with three kids, and we live in 
a private house now." M asks, "How old are your kids?" N replies, "Let me answer with 

a riddle: The product of the ages of my kids is 36. Now, see that bus over there? The 

sum of my kids’ ages is equal to that bus number." M thinks for a moment, then says, "I 
don't have sufficient information to solve the puzzle." N replies, “Oh, yes, you're right, | 
forgot to mention that one of my kids was born before we bought the house." Soon after 
N provides this last bit of information, M solved the puzzle and told N the correct ages of 
the kids. Can you figure out the solution? Also, how would the solution change if N's addi- 
tional piece of information was that one of his kids was born after he bought the house? 


A good way to start solving this puzzle is to first list all variations of three integers 
whose product is 36, then calculate their sums: 


14+1+4+36=38,14+24+18=21,14+3+4+12=16,1+4+ 9=14,14+6+ 6= 
ls) 2245 Sails} Basia = iil, steses Ah 110) 


M knows the sum of the kids’ ages (equal to the number of the bus N pointed to). 
Notice that all sums are unique except one, which is the sum of two different varia- 
tions of three integers. Had the bus number been other than 13, M would have imme- 
diately known the answer. Because M said that he doesn’t have sufficient information 
to solve the puzzle, the bus number must have been 13. Now, the question remains, 
which of the two age variations is the correct one? Notice that in both cases (1, 6, 

6 and 2, 2, 9), there are twins. The additional piece of information N provided was, 
“One of my kids was born before we bought the house.” The implication is that one of 
the kids is older than the other two, so of the two variations, the correct one is 2, 2, 
9. Now, how would the solution change if N’s additional piece of information had been 
that one of his kids was born after he bought the house? In this case, one of the kids 
is younger than the other two, so the correct answer would be 1, 6, 6. Interestingly, 
you can solve this puzzle with a T-SQL query, as Web Listing A shows. 


November’s Puzzle: Crazy Sequence 

This month’s puzzle (acquired from Marcello Poletti) requires that you determine the 
next number in a sequence. Because of the space-consuming nature of this puzzle, we 
direct you to the online sidebar at InstantDoc ID 97005. 


InstantDoc ID 97005 
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DAYCorderdate)), 

(YEARCorderdate), MONTHCorderdate)), 
(YEARCorderdate)), 

0); 


As I mentioned earlier, the new CUBE and ROLLUP sub- 
clauses are flexible in the sense that you can combine them 
with other grouping sets in the same query. In fact, you 
can cross multiple CUBE, ROLLUP, and GROUPING 
SETS subclauses in the same GROUP BY clause. You 
can have as many as you like, as long as you don't exceed 
the hardcoded limit of 4096 grouping sets per query. The 
following query is an example: 


SELECT custid, empid, 
YEARCorderdate) AS orderyear, 
MONTHCorderdate) AS ordermonth, 
DAYCorderdate) AS orderday, 
SUM(qty) AS qty 

FROM dbo.Orders 

GROUP BY 
CUBE(custid, empid), 
ROLLUP(YEAR(Corderdate), 
MONTHCorderdate), DAY(orderdate)); 


To determine which grouping sets you get, first expand the 
CUBE and ROLLUP subclauses to the logically equiva- 
lent GROUPING SETS subclauses. The above query’s 
GROUP BY clause is equivalent to Figure 1. 

After applying the Cartesian product between the two 
subclauses, you get 16 grouping sets, as Figure 2 shows. 


The GROUPING ID Function 

As I mentioned earlier, the advantage of the new SQL 
Server 2008 features related to grouping sets—compared 
with unifying result sets of multiple GROUP BY que- 
ries—is the brevity of code and the efficiency of calcu- 
lating the aggregates. Because a single query can now 
handle multiple grouping sets, you might want to easily 
and efficiently distinguish one grouping set from another 
in the result set. You might also want to materialize the 
result set of such a query in a table, then repeatedly query 
it for a different grouping set in each request. You need 
an identifier (for each grouping set) that you can use to 
isolate a grouping set, and that you can also index in the 
materialized table so that a request for each grouping set 
will be satisfied efficiently. 

The answer lies in the new GROUPING ID function. 
The function accepts a set of attributes as input—typi- 
cally all attributes that participate in any of the grouping 
sets—and returns an integer bitmap in which each bit 
represents a different attribute. A bit is turned off if the 
corresponding attribute is part of the current grouping 
set and turned on if it isn't. For example, consider the 
function GROUPING_ID¢(e, d, c, b, a). The attribute a is 
represented by the first bit (1), b by the second bit (2), c by 
the third bit (4), d by the fourth bit (8), and e by the fifth bit 
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(16). All rows in the result set produced for the grouping 
set (a, c, e) will have the integer 10 returned from the 
function. Remember that a bit representing an attribute 
is turned off when the corresponding attribute is part of 
the grouping set; hence, the bits representing the attributes 
a, c, and e are turned off, and the bits representing the 
missing attributes b (2) and d (8) are turned on. You get 
2 + 8 = 10. The following query should help clarify the 
output of the GROUPING ID function: 


SELECT 
GROUPING ID(e, d, c, b, a) as n, 
COALESCE(Ce, 1) as [161, 

COALESCE(d, 1) as [8], 
COALESCE(c, 1) as [4], 
COALESCE(b, 1) as [2], 
COALESCE(a, 1) as [11 

FROM CVALUESCO, Ø, 0, Ø, @)) AS D(a, b, c, d, ej 

GROUP BY CUBE (a, b, c, d, e) 

ORDER BY n; 


Web Table 3 shows the output of this query. 

The query produces all possible permutations of 
grouping sets out of five attributes: a, b, c, d, and e. With 
five attributes, you get 2? — 32 possible grouping sets. 
Because the source table is a virtual table with only one 
row (with zeros in all attributes), you get only one row in 
the result set for each grouping set. I used the COALESCE 
function to substitute a NULL representing the fact that 
the attribute isn't part of the current grouping set with 1. 
You can see that the GROUPING ID function returns 
an integer that is equal to the sum of the values of the 
bits representing the missing attributes in the current 
grouping set. 

For a more tangible example, run the code in Web 
Listing 2 to materialize the result set of the query I 
showed in the previous section, along with the result of the 
GROUPING ID function (call it grp id), and cluster the 
table by the grp id value and the attributes. Now, whenever 
you need to pull all rows produced for a specific grouping 
set, you simply need to query the table and filter the relevant 
grp id value. The table was clustered first by the grp id 
value, so the execution plan will be as efficient as it can 
get (clustered index seek plus partial ordered scan). For 
example, to pull the grouping set (custid, orderyear, order- 
month), you need to filter grp id = 9 (non-participating 
attributes empid — bit 8 plus orderday — 1 = 9): 


SELECT * 
FROM dbo.MyGroupingSets 
WHERE grp, id = 9; 


As I mentioned earlier, the query is very efficient, and you 


get the expected result set, as Web Table 4 shows. 


Incremental Updates 
You're probably wondering whether SQL Server 2008 also 
provides the means to handle incremental updates of the 
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GROUPING SETS 


materialized aggregates stored in the MyGroupingSets 
table—that is, add the delta of changes since the last pro- 
cessing of aggregates to MyGroupingSets without repro- 


cessing the whole 

thing. SQL Server GROUE DY SETS 
2008 does offer that ( 

means, as long as 

the aggregates are 
additive (e.g., SUM, 3 
COUNT, and AVG, GRUEEHUS SETS 


(custid, empid), 
Ccus tidy, 
Cempid), 

©) 


(YEARCorderdate), MONTHCorderdate), DAYCorderdate)), 


(YEARCorderdate), MONTH(orderdate)), 


which can be calcu- 

lated based on SUM (YEARCorderdate)), 
O 

and COUNT). You ) 


can achieve incre- 
mental updates by using another new T-SQL feature in 
SOL Server 2008—the MERGE statement—which TI 
cover in a future article. But how about just a glimpse? 
Suppose MyGroupingSets currently holds aggregates 
for all activity up to and including April 18, 2008. Run 
the code in Web Listing 3 to simulate new order activity 
added in April 19, 2008. Then, run the code in Web 
Listing 4 to apply the incremental load of April 19, 2008, 


Figure | 
GROUP BY equivalence 


to the MyGrouping- 
Sets table using the 
new MERGE state- 
ment. Don't worry 
about the syntax; 
remember, this is 
only a glimpse. The 
basic concept of the 
code in Web Listing 
4 is to add rows 
whose keys don’t 
exist in the target 
table and update 


GROUP BY 
GROUPING SETS 
& 


(custid, empid, YEARCorderdate), MONTHCorderdate), 
DAYCorderdate)), 

(custid, empid, YEARCorderdate), MONTHCorderdate)), 
(custid, empid, YEARCorderdate)), 

(custid, empid), 

(custid, YEARCorderdate), MONTHCorderdate), 

DAY Corderdate)), 

(custid, YEARCorderdate), MONTH(Corderdate)), 
(custid, YEARCorderdate)), 

(custid), 

Cempid, YEARCorderdate), MONTH(orderdate), 

DAY Corderdate)), 

Cempid, YEARCorderdate), MONTH(Corderdate)), 

Cempid, YEARCorderdate)), 

Cempid), 

(YEARCorderdate), MONTHCorderdate), DAYCorderdate)), 
(YEARCorderdate), MONTH(orderdate)), 


rows whose keys do. (YEARCorderdate)), 
©) 
) 
Less Code, ] 
Better Figure 2 
Performance 16 grouping sets 


SQL Server 2008 introduces several important features 
related to grouping sets: the GROUPING, SETS, CUBE 
and ROLLUP subclauses and the GROUPING ID func- 
tion. It also introduces an unrelated feature—the MERGE 
statement—that can help in handling incremental updates 
of additive aggregates, among other things. With these 
new features, you can support applications that need to 
provide analytical capabilities of aggregates with less code 
and better performance. These new features also let you 
provide a relational alternative to basic cubes in Analysis 
Services for customers who prefer to stick to the relational 
data warehouse/data mart alone. For information about 
that alternative, see the Web-exclusive sidebar “Grouping 
Sets in the Relational Database as an Alternative to Cubes 
in Analysis Services," InstantDoc ID 97006. SQL 

InstantDoc ID 97007 
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The Data Warehouse 


Architecture 


Conforming dimensions to deliver a set of 
tightly integrated data marts 


housing the past few months, you know something 

about facts and dimensions and how they form a 
dimensional model. But you're probably wondering how you 
can create a data warehouse from facts and dimensions. 

I believe it was Ralph Kimball (or someone in his 
organization) who coined the phrase bus architecture for 
the enterprise data warehouse. Microsoft uses the term 
Unified Dimensional Model (UDM) for a concept that's 
similar to the bus architecture, but the UDM goes beyond 
the star schema. 

A bus architecture uses top-down planning and a grid 
of business functions and dimensions to deliver a set of 
tightly integrated data marts. To get a better idea of how 
a bus architecture works, picture an electrical bus—a 
structure that everything else connects to and draws power 
from—such as a big electrical cable. 

The data warehouse bus architecture is composed of a 
set of tightly integrated data marts that draw their “power” 
from a common set of conformed dimensions and facts. 
A dimension table is the “lookup” table of a dimensional 
model; it contains textual data that decodes an identifier 
in associated fact tables. A conformed dimension is defined 
and implemented one time and used throughout the mul- 
tiple star schemas that make up the enterprise data mart. 
Dimensions define the who, what, where, when, why, and 
how of a situation, and are laid out for the benefit of busi- 
ness users. Figure 1, page 32, is an example of a portion of 
a bus architecture. It contains two fact tables (1.e., RETAIL 
SALES, SHIP FROM MANUFACTURING) that might 
be created from the manufacturing value chain, and the 
conformed dimensions that modify both fact tables. 

To conform a dimension, every stakeholder must agree 
on a common definition for the dimension, so that the 
dimension means the same thing no matter where it's used. 
For example, instead of having a time dimension whose 
granularity is expressed in weeks, quarters, and years for 
some dimensional models and in days, months, quarters, 
and years for other models, you would have one con- 


l f you've been reading my articles about data ware- 
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formed dimension that's used wherever a time dimension 
is required in the enterprise data warehouse. Keep in mind 
that the conformed dimension’s structure must reflect the 
finest grain that might be needed for any fact table. 

So how do you associate a dimension to a fact table 
more than once, such as in Arrive Time and Depart 
Time in Figure 1? The answer is by using views. Make an 
Arrive Time view that contains as many or as few of the 
attributes in the TIME dimension as necessary to express 
arrival times for the SHIP FROM MANUFACTURING 
fact table. You can see that I’ve used views of dimensions 
(i.e., Depart Time, Arrive Time, To Location, From Loca- 
tion, Buyer, Seller) quite extensively in Figure 1. When a 
single dimension needs to appear several times in a fact 
table, we use data warehouse roles. 

Once the dimensions have been conformed, you 
can conform the fact tables, which you'll want to do 
immediately after conforming the dimensions while your 
understanding of the meaning and use of these fact 
tables is fresh. Conforming fact tables makes more sense 
if you picture a manufacturing value chain. For example, 
say you want to write a report that flows down from the 
manufacturing data mart to the retail point of sale (POS) 
data mart. A fact table stores measures; the best way to 
measure product at the manufacturing point is by cases 
shipped, and the best way to measure product at the POS 
is by units scanned (aka sold). How do you reconcile these 
two seemingly incompatible measures? 

To do so, conform the fact tables by selecting and 
storing the finest grain of a measure. If the POS fact 
table measures product by individual unit, then the 
manufacturing fact table should also measure product by 
individual unit, as well as by cases shipped, which Figure 
] shows. It's OK to store multiple measures of a product 
in the base-level fact table. Note that you can always 
preaggregate the fact tables by rolling the measures into 
sales by day, sales by week, and cases shipped per year 
per warehouse, which creates additional, summarized fact 
tables in the process. The granularity of the base-level fact 
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BUS ARCHITECTURE 


tables should be consistent across the entire value chain, 
so that your report can flow freely and easily down the 
Iine, producing relevant, accurate results. You can select 
the granularity of the fact tables by matching the finest 
granularity of the associated dimensions that are part 
of the star schema. If the finest granularity of the Time 
dimension is an individual day, then the granularity of the 
associated base-level fact table(s) should also be the day. 

Should every fact table be conformed? It depends. You 
might have a fact table that isn't part of a value chain; 
in that case, there's nothing to conform the fact table to 
except its associated dimensions. Typically, the types of 
fact tables that should be conformed are those that can 
be used to derive revenue, profit, standard prices, and 
standard costs. 

When you're conforming fact tables, a fact has to be the 
same everywhere it appears. If you have a fact called net 
quarterly revenue, the same equation and algorithm must be 
used to produce the numbered results everywhere it’s used. 
If you can’t conform net quarterly revenue across the board, 
then you need to name the variations accordingly, such as 
fiscal year net quarterly revenue, calendar year net quarterly 


revenue, and academic year net quarterly revenue. 


Why Use a Bus Architecture? 
There are many reasons to use a bus architecture. Here a 
just a few of those reasons. 

Efficiency. A single copy of a dimension (e.g., time, 
geography) involves less maintenance—for example, you 
won't have to synchronize changes to multiple time dimen- 
sion tables. 

Consistency. By definition, a conformed dimension 
means the same thing everywhere it’s used. 

Ease of use. Once you get used to what the conformed 
dimension looks like, how it’s structured, what it represents, 
and its content, writing code against it is almost effortless. 

Expandability. A conformed dimension decodes every 
fact table in the enterprise data warehouse that it’s associ- 
ated with. When a new fact table is introduced to the data 
warehouse, linking the fact table to the existing conformed 
dimensions to form a new cube is straightforward and 
expands and extends the reporting capabilities of the 
enterprise data warehouse. 

Standards enforcement. Once everyone has come to 
consensus on the architecture, 
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readily access manufacturing, 
inventory, distribution, and 
sales data and know that you're 
getting the same information 
across the board. 
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Tightly Integrated 
Data Marts 

Conformed dimensions and 
facts are the backbone archi- 
tecture of the enterprise data 
warehouse. When you build 
an enterprise data warehouse 
of separately implemented but 
tightly integrated data marts, 
you can refactor each data mart 
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SSRS and MOSS 2007: 


Deploying tne 


Keys to implementing better information 


access and integration 


ast month, in “Information Integration: SSRS 
and MOSS 2007" (InstantDoc ID 96882), I intro- 
duced you to the rich information-integration 
environment available with SQL Server 2005 Reporting 
Services (SSRS) SP2 and Microsoft Office SharePoint 
Server (MOSS) 2007 Enterprise Edition. After looking 
at the technical architecture that takes reporting to new 
levels, I walked you through installing and configuring the 
components required to integrate SSRS and MOSS. 
This month, in the second article in this two-part series, 
1 show you how to perform familiar SSRS tasks—such 
as deployment, security setup, and property manage- 
ment—in the new MOSS environment. I also explain how 
to implement new MOSS-enabled reporting features such 
as versioning, workflow, alerts, and information manage- 
ment policies as well as how to use information-integration 
features. Taking advantage of SSRS and MOSS integra- 
tion will not only let your information workers more easily 
find, use, and share information across the enterprise, but 
it will also simplify your report management and security 
implementation tasks. 


Deploying Reports and 
Data Sources 
To deploy resources from Business Intelligence Develop- 
ment Studio (BIDS), you must first install SP2 on each 
developers workstation to update the designer tools. 
These updated tools add the components that the design 
environment requires to connect to MOSS for report, 
model, and data source deployment. You'll still be able 
to deploy items to a native-mode SSRS instance if you're 
maintaining multiple report server instances. 

You can deploy report definitions in MOSS integrated 
mode in two ways. First, you can use BIDS to deploy 


them directly to 
ORE on the WEB 


the MOSS libraries 
See the Web figure at Instant- by changing your 
Doc ID 97071, and read the i void 


Web-exdusive sidebars at report ET proj- 
InstantDoc IDs 97070 and 97156. ects properties to 
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reflect the target document libraries, as Figure 1 shows. 
Notice that the folder references are different from native- 
mode deployment requirements. Even when deploying to 
the same server, you must specify the server name explic- 
itly in the URLs instead of using localhost. Alternatively, 
you can deploy reports by opening the document library, 
clicking Upload, and selecting a report definition file to 
add to the library. 

You can also deploy report data sources from BIDS, 
but you can't upload them directly to the Data Con- 
nections library. If you choose not to use BIDS deploy- 
ment, your only other option is to manually create the 
data source—a method some organizations require. For 
manual creation, navigate to the Data Connections library. 
On the New menu, select Report Data Source. On the 
Data Source Properties page, assign a name, provider type, 
connection string, and credentials. Windows Authentica- 
tion (Integrated) credentials work only if you've enabled 
and configured Kerberos in your domain. 
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MOSS adds all new data sources in Pending mode, 
which means that only the author and users with Manage 
Lists permission can use the data source until it is 
approved. To change the status of the data source, point 
to the data source name, click the down arrow to open 
the context menu, and click Approve/Reject. On the Data 
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Connections page, you can set the status as applicable. As 
long as the data source remains pending, users will get an 
rsAccessDenied message when executing a report linked 
to the data source. 

To deploy a report model to a library, change the 
report model project properties, as Figure 2 shows. The 
report model is accessible for ad hoc reporting when a 
user with the appropriate permissions opens the applicable 
document library and selects Report Builder Report on 
the New menu. When Report Builder opens, it displays 
a list of report models in the current library, but the user 
can change to an alternative location to list other available 
models. Users can save Report Builder Reports to a docu- 
ment library as long as they have permission to do so. 


Setting Up Security 

When you’ve deployed your reports and data sources, 
you're ready to address security. The most straightforward 
approach to defining security policies for your reports is to 
use the default SharePoint groups and permission levels. 
Table 1 describes the default security policies by group 
and permission level. 


TABLE |: Default SharePoint Security Policies 


SharePoint Group Permission Level 


Visitors 


Members 


Owners 
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Read 


Contribute 


Full Control 


Allowed Actions 

View reports 

Modify Report Builder reports (without saving) 
Download report and model definitions 
Manage own subscriptions 

Use shared schedules 


Same actions as Visitors plus: 

Create, publish, delete, and manage report server 
items (including report models and Report Builder 
reports) 

View and manage report versions and report history 


Same actions as Members plus: 
Secure report server items 

Manage all subscriptions 
Customize a Report Viewer Web Part 


SharePoint security starts at the top-level site, with 
libraries and library contents inheriting security policies 
for ease of maintenance. Within the site, you map Win- 
dows groups or users to a permission level for each library 
or library item—much like using the role-based security 
model in native mode. To override the inherited permis- 
sions for an entire selected library, open Internet Explorer, 
navigate to the Reports library on your MOSS site (e.g., 
http://your_server/ReportsLibrary), click Settings, and 
then click Document Library Settings. On the Customize 
Reports Library page, in the Permissions and Manage- 
ment section, click Permissions for this document library. 
On the Permissions page, you can add or remove users and 
change permissions. To add a new user, click Actions, click 
Edit Permissions, and click OK to confirm that you want 
to override site permissions and create unique permissions 
for the Reports library. Now, you can add new users by 
clicking New and providing user or group names. You 
then either associate the new user or group with an existing 
SharePoint group so that the user inherits the appropriate 
permission level, or you can explicitly assign a permission 
level. To remove a user, on the Permissions page, select 
the check box to the left of each user you want to remove, 
and then click Actions, click Remove User Permissions, 
and click OK to confirm. To edit permissions for a user 
or group, simply click the user or group name and select 
the applicable permissions on the Edit Permissions page. 

If you need to manage security for each report sepa- 
rately, you can open a report's context menu (by clicking 
the down arrow to the right of the report name), click 
Manage Permissions, and edit the permissions to apply 
item-level security. Simply click Site Actions in the upper 
right corner, point to Site Settings, and click People and 
Groups. Select the current name in the page title, select a 
different group from the list on the left side of the page, 
and then use the New menu to add new users or groups 
to the selected group. Of course, you can also create 
your own SharePoint groups and permission levels. On 
the Settings menu, click Set Up Groups to create a new 
group and assign a permission level. To create a custom 
permission level, click Site Permissions on the left of the 
Site Settings page, and then from the Settings menu, click 
Permission Levels. On this page, you can add a new per- 
mission level or edit existing permissions levels to apply 
very granular security policies. 

If you're using report models, you already know that 
you can define model item security in the Model Designer, 
but now you can also use SharePoint if your login is in a 
group that's been assigned Full Control. From the report 
model's context menu, click Manage Model Item Secu- 
rity. In the Model Item Security page, you explicitly add 
permission at the root node for all Windows groups or 
users authorized to use the model. Entities and attributes 
inherit this permission. Then, for any group or user not 
authorized to view a particular entity or attribute, you can 
select that item in the model tree and assign permissions 


SQL Server Magazine * www.sqlmag.com 


to all other groups or users that have authorization. Note 
that you can't deny access to a user; instead, you must 
explicitly grant permissions to a user or allow the user to 
inherit permissions from a parent item. 


Managing Report Properties 

After you switch the report server to integrated mode, 
you can no longer use Report Manager or SQL Server 
Management Studio (SSMS) to manage report proper- 
ties. Reports in integrated mode have the same properties 
you use to manage reports in native mode. A report has 
a context menu, which Figure 3 shows, to let users with 
either Contribute or Full Control permission access all 
report properties. Users with only Read permission have 
a more limited set of options on this menu. 

If you use shared schedules for report snapshot 
generation or subscription delivery, you need to set up 
and manage these schedules across the site. Just click 
Site Actions, point to Site Settings, click Modify AII 
Site Settings, and click Manage Shared Schedules in the 
Reporting Services section. Here, you can also pause 
or resume existing shared schedules. You use a report's 
Subscription Properties or Manage Processing Options 
page to manage custom schedules, but keep in mind that, 
unlike with shared schedules, there's no central location 
for managing all custom schedules. 

One of the first new capabilities you should consider 
implementing in integrated mode is report metadata. With 
native SSRS, you can store as metadata only the name and 
description fields. But in integrated mode, you can add 
more report metadata fields to help users find and use the 
reports they need. Simply open the Settings menu in the 
document library, and click Create Column. In the Create 
Column page, you can define a name, data type, and field 
length and specify whether the column is required. You 
can even provide a default value. Note that even if you 
specify a column as required, reports can be deployed and 
approved without satisfying this requirement. However, 
the next time you use the Edit Properties command on a 
report, you must provide a value for the required column 
to save any other property changes you make. 

MOSS also includes auditing and expiration features. 
To learn more about implementing these features, see 
the Web-exclusive sidebar "Enabling Information- 
Management Policies," InstantDoc ID 97156. 


Managing Versions 

MOSS integrated mode brings new version-management 
capabilities to SSRS. Versioning is managed at the library 
level, so open the applicable document library, and select 
Document Library Settings from the Settings menu. In the 
General Settings section, click Versioning Settings. In the 
Document Library Versioning Settings page, which Figure 
4 shows, you can configure several options to control the 
status and visibility of new content, including whether a 
newly uploaded report must be approved before it's visible 
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to all users with access to the library. This feature is great 
for testing the appearance and behavior of a report on the 
server before making it available to everyone. 

The process for approving a report is slightly dif- 
ferent than approving a data source because the approval 
mechanism isn't available from the report's context menu. 
Instead, an authorized approver must open the context 
menu, click View Properties, and then change the status to 
Pending. Only then does the report's context menu include 
the Approve/Reject command. 


Figure 3 


A sample report's 
context menu by 
permission level 


You can also specify whether report edits generate a 
new version and, if so, whether versions should be tracked 
as major versions or as major and minor versions. To pre- 
vent versioning history from spiraling out of control, you 
can limit the number of versions that can accumulate. 

You can also require that a report be checked out 
before it can be edited. If you enable this requirement, 
edits become changes to the report's properties that you 
perform by selecting Edit Properties on the report's con- 
text menu. Using Check In and Check Out prevents two 
people from simultaneously making changes to the same 


Figure 4 


Configuring document 
library versioning settings 
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item. Be aware that you can redeploy a report from BIDS 
without first checking it out, but each deployment of the 
report updates the versioning history. 

You can’t render a previous version of a report in 
MOSS, but you do have access to the report definition 
language (RDL) for that version if you open the version’s 
context menu and click View. Just copy and paste the 
RDL into a report's code page in BIDS, and then preview 
the report in that environment, as long as the data source 
and queries in the report are still valid. From the version 
history list, you can use the Restore command on the con- 
text menu to replace the current version with a previous 
version. However, you first need to check out the report 
before you can revert to a previous version. 


Implementing Approval Workflow 
Although you can use versioning to require approval of new 
or updated content, notifying users that approval is required 
doesn't happen without some additional upfront configura- 
tion. First, open the Shared Services Administration page in 
SharePoint 3.0 Central Administration, add a new shared 
services provider (SSP) if you haven't already, and restart 
IIS to implement the session state settings. Open your 
Reports document library, open the Document Library Set- 
tings from the Settings menu, and then in the Permissions 
and Management section, click Workflow Settings. MOSS 
provides an Approval workflow template that you can easily 
implement. Just assign a unique name to the workflow and 
select one or more triggers, such as the addition of a new 
report or a change to an existing report. 

As part of the workflow configuration, you define 
whether users work on their assigned task in parallel or 
sequentially and whether they can reassign their task or 
request a change before completing the task. You also 
define which users are designated as approvers and the 
sequence in which they will receive notification of their 
task if you've set up a sequential workflow. As an optional 
setting, you can notify other users about the workflow 
assignment for informational purposes. 

You can define a due date as a specific date if you created 
a parallel workflow or as a specific number of days or weeks 
if you created a sequential workflow. Either way, if you've 
enabled email on the server on the Outgoing E-mail Settings 
page of Central Administration, users will receive reminders 
If their assigned task isn't complete by the due date. 

When you've configured the workflow for a document 
library, any subsequent activity that triggers the workflow 
generates an email to all assigned users for a parallel 
workflow or to the first user in a sequential workflow. The 
email contains a link to the report to review and an Edit 
This Task button to open the task page in MOSS and let 
the user approve or reject the report. 

The workflow is complete when all users have finished 
their assigned tasks, and you can have the workflow 
automatically update the status of the report to approved. 
When circumstances (such as rejection of the report or a 


change to the report after the workflow started) prevent 
users from completing their tasks, you can configure the 
workflow to cancel itself. And you can always manually 
terminate the workflow by opening the report's context 
menu, selecting Workflows, and navigating to the work- 
flow you want to cancel. 

Workflow notifications let users collaborate on the 
quality assurance process before making reports available 
to everyone. But what about users who want to know 
when a new report is available or when a favorite report 
has changed? Fortunately, you don't have to set up a 
notification system for this group of users because MOSS 
includes a self-service alert system, but you should try 
out the system so you can show others how it works. For 
information about setting up alerts, see the Web-exclusive 
sidebar "Creating Alerts," InstantDoc ID 97070. 
Using Dashboards to Integrate 
Information 
The simplest way to get started with information integra- 
tion is to add a new dashboard page to the Reports docu- 
ment library. You then configure the Web Parts provided 
by the dashboard template, delete any Web Parts you don't 
want to use, and add new Web Parts to bring together 
information from disparate sources, such as SSRS reports, 
Microsoft Excel workbooks, and other related content 
and links. You can rearrange the Web Parts on the page 
to achieve just the right layout for your business informa- 
tion. Let's look at some of the key information-integration 
features available with MOSS. 

SQL Server Reporting Services Report Viewer Web 
Part. For your SSRS reports, use the SQL Server 
Reporting Services Report Viewer Web Part. This new 
Web Part, included in MOSS, features different capabili- 
ties than the Web Parts packaged with SSRS for use in 
previous versions of SharePoint. Like all Web Parts, the 
Report Viewer Web Part includes an Edit menu that you 
use to configure settings. Your first task is to select Modify 
Shared Web Part on the Edit menu to open the tool pane 
for the Web Part. In the Report Viewer tool pane, you 
provide the full URL for the report, such as http://your_ 
server/ReportsLibrary/Your Report.rdl if your report is 
in the standard Reports document library. You can use a 
Browse button to navigate through the document libraries 
in your site and locate the desired report. 

You use the View section of the tool pane to control 
the appearance of SSRS features. For example, you can 
use the Toolbar drop-down list to display the full toolbar 
in the report, enable only the navigation features of the 
toolbar to support moving from page to page, or hide the 
toolbar altogether. The Prompt Area drop-down list lets 
you display parameters when the report opens, require the 
user to open the parameter area of the report, or hide the 
parameters completely. Similarly, you can use the Docu- 
ment Map drop-down list to display, collapse, or hide a 
document map for the report. 
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Youcan override the report's parameter values in the Web 
Part by expanding the Parameters section of the tool pane. 
Click Load Parameters, select Override Report Default, 
and select a new parameter value. This has no effect on the 
report's parameter settings in the document library. 

The remaining sections of the tool pane are properties 
common to all Web Parts. In the Appearance section, you 
can give the Web Part a title and configure its size and 
chrome (the title and border). The Layout section features 
properties for changing the Web Part to a different zone 
on the page and a different sequence within a zone when 
multiple Web Parts occupy the same zone. Finally, in the 
Advanced section, you can limit what users can do with 
the Web Part, such as minimizing or hiding it. 

Target Audience. You might also want to implement 
the target audience property. By using a target audience 
on Web Parts, you can build one dashboard page with 
many elements and then enable specific Web Parts only 
for members of the target audience. You can define the 
audience as a group in the Global Audience, a distribu- 
tion/security group, or a SharePoint group. If a user who 
has permission to view the page but is not a member of 
the target audience opens the dashboard, that user doesn't 
see the targeted Web Part. The visible Web Parts are rear- 
ranged to occupy the space of the missing Web Part. 

Other Web Parts. When you have one or more SSRS 
reports in the dashboard, you can start the first stage 
of information integration by adding related content in 
additional Web Parts. A popular Web Part is Excel Web 
Access, which displays selected sections of an Excel 2007 
workbook. You can also use Key Performance Indicators 
(KPIs) to display graphical indicators based on data from 
SharePoint lists, Excel, Analysis Services cubes, or manual 
entry. If you plan to use PerformancePoint Server 2007 
(PPS) for scorecards, you'll be able to include a Web Part 
for displaying the scorecard in your dashboard. You might 
also want to implement a Business Data Catalog (BDC) 
application on your MOSS server and use it to search and 
display line-of-business (LOB) data alongside the sum- 
mary information captured in reports and workbooks. 

Filters. You start the next stage of information integra- 
tion when you add Filter Web Parts to synchronize the 
data that selected Web Parts display. You can use filters 
only with some Web Parts: Excel Web Access, KPI List 
(for KPIs based on Analysis Services 2005 data only), 
BDC item or list, Report Viewer, and eventually Score- 
card Viewer. You connect these Web Parts to a common 
Filter Web Part and define the source values for the filter. 
Depending on how you configure the filter, the user can 
type a value directly, which I don’t recommend, or select 
from a list of values that you configure. This list of values 
can be populated from a list that you build manually for 
the filter, a SharePoint list or profile, an Analysis Services 
query, a BDC, or a SQL query. 

Let’s say you want to create a filter that connects to a 
Report Viewer Web Part and a PivotTable filter in Excel 
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Web Access to change the information displayed to a dif- 
ferent year. Both your report and the Excel workbook must 
have a parameter for year, although the parameters don't 
need to share the same name. You can create a parameter in 
the workbook by naming the cell that displays the current 
report filter. Then, when publishing the workbook to Excel 
Services, use the Excel Services Options button to access a 
dialog box that lets you select the named cell as a parameter. 
After adding the workbook to an Excel Web Access Web 
Part in the dashboard, click Add a Filter in the Filter Zone 
on the far left side of the dashboard. Select the Filter Web 
Part, and then after the Web Part is added to the page, open 
its Edit menu, and click Modify Shared Web Part to set the 
values for the filter. Each Filter Web Part has a different 
way of configuring values for user selection, but it's a very 
straightforward process to set up. 

To connect the filter to other Web Parts, open the 
filters Edit menu, point to Connections, point to Send 
Filter Values To, and then click the Report Viewer Web 
Part. In the Configure Connection dialog box, select the 
applicable report parameter, and click Finish. Repeat 
these steps, but this time, select Excel Web Access. In the 
Choose Connection dialog box, in the Connection Type 
drop-down list, select Get Filter Values From, click Con- 
figure, confirm that the year parameter is selected, and 
click Finish. Be sure that the filter values you supply are 
consistent with the format of the corresponding values in 
the target Web Part or the filter will fail. 

When you're developing a dashboard, only you can 
view it. You can check it in to change its mode so that 
users authorized to view drafts can review your dash- 
board. When you've finished developing the dashboard, 
you can use the Submit for Approval button to start a 
workflow or use the Publish button to make it available 
to users with access to the library. 

To verify the filter, open the dashboard, click the 
Browse button to the right of the filter value, make a new 
selection, and then click the Apply Filters button. The 
connected Web Parts receive the same filter value and filter 
the displayed information accordingly, as Web Figure 1 
(InstantDoc ID 97071) shows. Notice that a user can set 
a default parameter value for each Filter Web Part to 
personalize the page. 


Why Wait? 
With this guide to installing, configuring, and deploying 
the SSRS and MOSS integrated architecture and to imple- 
menting MOSS’s new information-integration features, 
you're equipped to deliver a reporting environment that 
supports better information access and integration across 
your enterprise. Whether you use some or all of MOSS’s 
information-integration features, the valuable integration 
of SSRS and MOSS will help your business users find 
what they need, analyze results, and share their insights 
for better decision-making. SQL] 
InstantDoc ID 97071 
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End-User Reporting Tools 


Beyond SSRS 


D evelopers have always had a multitude of options for 
creating SQL Server reports. However, as the need 
for reporting and business intelligence (BI) has expanded, 
so has the need for business end users to create their 
own reports and visualizations. Although SQL Server 
Reporting Services (SSRS) opened up reporting to a 
whole new audience that hadn’t employed reporting tools 
before, in many organizations creating reports for SSRS 
is still often the domain of the developer. In many cases, 
having the business user handle reporting directly is an 
advantage because end users know the real meaning of 
the information that’s extracted from the data. 
Numerous products are starting to address this need. 
Some products integrate with SSRS, whereas others pro- 
vide their own infrastructure for managing reports. You 
might be interested in one of these products if you've 
used SSRS but want to extend its native functionality. I 
evaluated five products that target end-user rather than just 
developer reporting. I separated the tools into three catego- 
ries: Web report builders that provide online-only access, 
standalone client reporting tools that employ Windows 
applications for creating reports, and automation utilities. 


Web Report Builders 
Web report builders provide online-only access. The prod- 
ucts I reviewed include RSinteract and ApexSQL Report. 
RSinteract. Independent Computer Systems’ (ICS’s) 
RSinteract is an add-on to SSRS that provides an alter- 
native environment for building reports. It’s a “zero-foot- 
print” application, running completely within Internet 
Explorer (IE) and requiring no downloads or client instal- 
lations. RSinteract makes building reports simpler than 
using SSRS's standard Report Builder but still manages 
to retain the flexibility of a more complex designer. 
When RSinteract installs it integrates into SSRS, 
sharing the same report directory structure. The tool cre- 
ates its own Active Directory (AD) groups to separately 
regulate access to its Web interface, but you can still use 
the standard SSRS interface to view the reports that RSin- 
teract creates. RSinteract's data sources are separate from 
those in the SSRS data sources folder and are generated 
through an administration console (run on the server as a 
Windows application) by specifying the server type and a 
connection string. Unlike SSRS's data models, which need 
to be maintained independently from the data, RSinter- 
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act's data sources point directly to the database, so they 
stay current after table changes. When you create a new 
report, you must select a single data source—although 
you can choose multiple joined tables, a stored procedure, 
or a custom SQL statement to provide whatever data the 
report needs. Unfortunately, RSinteract doesn't include an 
editor query builder to write or edit custom SQL. 

Although RSinteract outputs standard reports that run 
in SSRS, the report design interface is much different than 
SSRS's Report Builder. RSinteract uses Asynchronous 
JavaScript and XML (Ajax) to enable a smooth drag-and- 
drop interface in the browser for creating table, matrix, and 
chart reports. The actual report, rather than a design sur- 
face or preview, displays while you're working, providing 
instant feedback and allowing for experimentation and 
quick changes while building reports. A floating 
dialog inside the browser window contains all 
of the report's settings and lets you immediately 
apply changes to the report without closing the 
dialog. One drawback to RSinteract's interface 1s 
its method of displaying fields: Instead of labeling 
dimensions and measures or field data types, the tool dis- 
plays a single list of all fields by name only. 

Because RSinteract integrates with SSRS, you can use 
either environment to view RSinteract reports. You can 
use the tool’s normal report view at any time to directly 
edit reports that you created through RSinteract. You 
can't use RSinteract to edit existing SSRS reports. 

Overall, RSinteract is an excellent online tool that 
makes report building more accessible to the business 
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end user. The straightforward interface and WYSIWYG 
designer make RSinteract much more approachable than 
standard report creation tools, and the product's respon- 
siveness almost makes you forget it's a Web application. 

[Editor's Note: At press time, the vendor indicated that 
an updated version of RSinteract would be available in 
October.] 

ApexSQL Report. All the ApexSQL products, 
including ApexSQL Report, are built specifically for SQL 
Server. Like RSinteract, ApexSQL Report provides a Web 
interface for creating and managing reports but doesn’t 
depend on SSRS. ApexSQL Report is built on ASP NET 
so it runs directly in the browser like RSinteract, with the 
only exception being its Flash-generated charts. For evalu- 
ation purposes, ApexSQL provides a hosted demo instal- 
lation on their Web site that you can use to create reports 
against a sample database. The interface consists of a 
treeview that displays all of the available reports, which 
you can organize into folders, and tab navigation to access 
additional report editing and administration functions. 
ApexSQL Report attaches to a single database at instal- 
lation and can access other databases only through calls 
from the stored procedures being used. Unlike SSRS’s 


Pros: Support for numerous types of data and platforms; flexible report designer 
provides many options; server edition provides centralized management and 
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available in the designer that it can quickly overwhelm beginners; requires client 


application for each user 


Rating: Xi X X vc yr 


Price: $595 Developer Edition; $7,500 Server XI with 5 CALs; Standard and Pro- 
fessional Editions are also available 

Recommendation: Consider Crystal Reports Server XI if you're in a large enterprise 
that needs a centralized solution for reporting. Get the Developer Edition if you need 
a flexible platform to integrate into applications or if you have an environment that 
includes Oracle, DB2, Java, etc. 


Contact: Business Objects e www.businessobjects.com/products/crystal e 


866-681-3435 


40 November 2007 


data models and RSinteract’s data sources, ApexSQL 
Report can access data only through stored procedures 
that exist in the attached database, and the tool allows only 
a single procedure to be used per report. Stored procedure 
text can be viewed, but not edited, in the report wizard 
that creates the reports. 

ApexSQL Report's main strength lies in its simplicity. 
If the report you need is a basic display of data coming 
from a stored procedure, the tool can help you quickly 
create an interactive report that’s instantly Web deployed. 
Another selling point is integration of FusionCharts (for 
which a development license is included) to generate the 
tool’s Flash charts and graphs. 

I ran into a few problems while testing ApexSQL 
Report. First, during the otherwise simple installation, 
I had to hesitate at the somewhat ominous check box 
option that simply says “Do not make changes to the data- 
base.” The installation instructions confirm that because 
ApexSQL Report writes its own metadata directly into the 
attached database (including some tables and stored pro- 
cedures), this option exists for upgrading existing installa- 
tions. This might be a problem if you're hesitant to install 
products that modify your production databases. I also 
ran into trouble with ApexSQL Report's internal stored 
procedures failing when I connected the tool to a database 
using case-sensitive collation. The biggest problem I had 
with ApexSQL Report was browser incompatibility. The 
interactive functionality of its reports relies on drag and 
drop, which in the current version of the product is fully 
supported in IE 6.0—but I couldn't get it to work with 
either IE 7.0 or Firefox. 

Support for ApexSQL Report is provided primarily 
through forums at the company's Web site. The forums 
seem to be pretty well monitored and on par with 
Microsoft's forums (take that as a positive or negative). 
Responses can take hours or a few days. 

At $599 per server license, ApexSQL Report is a bar- 
gain 1f you have lots of users or reports. However, I don't 
recommend the product over RSinteract unless you're on a 
very tight budget. ApexSQL Report’s niche is now mostly 
occupied by SSRS itself; the tool needs some additions 
before I'd suggest choosing it instead of just using SSRS. 


Standalone Client Reporting 
Standalone client reporting tools use Windows applica- 
tions to create reports. The products I tested include 
Crystal Reports Developer Edition and Crystal Reports 
Server XI, as well as Tableau. 

Crystal Reports. Crystal Reports has been around for 
a long time and has grown into the de facto reporting 
platform for enterprise applications. Just reading through 
the long list of supported platforms gives you an idea of 
how expansive this product is. It's the only product in this 
group that provides support for Linux and Java environ- 
ments and can connect to almost any database platform 
or other data source. In addition to its capabilities as an 
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embedded platform for applications, its standalone report 
designer is a capable environment for building, viewing, 
and exporting reports. 

Whereas the other report creation products in this 
group typically rely on drag and drop of fields from your 
data source to create reports in mostly precreated formats, 
Crystal Reports’ designer operates more like SSRS's Report 
Builder. It starts with a blank page and lets you build a 
report however you choose. This method can obviously be 
more involved than using tools with prestructured formats 
for basic reports but also allows a huge amount of flexibility 
in creating exactly the look and layout you want. 

The Crystal Reports interface is set up like Microsoft 
Visual Studio, with lots of toolbars and dockable tool 
windows. An abundance of “Experts” (i.e., wizards) are 
available through menus and toolbar buttons to assist 
in creation of everything from charts to sorting. The 
Workbench window lets you group multiple individual 
reports into projects. A preview window renders the 
current report, to assist in report design or just as a live 
report viewer. You can export reports from the designer 
to a multitude of formats, including PDF and HTML. 

Crystal Reports XI is available in a new server version 
that adds automation and online delivery options. Reports 
can be published to the server and run on schedules, with 
results made available for viewing or download from the 


browser. The server version setup is definitely not as quick 
and simple as for other products in this category. Instal- 
lation is more involved because the product supports so 
many platforms—however, setup for a product of this 
size is typically handled by the IT department rather than 
the developer or end user, as might be the case for other 
products in this group. 

If you're in a large, heterogeneous organization that 
needs an enterprise-class cross-platform reporting solu- 
tion, Crystal Reports is made for you. The product is well 
suited to embedding reports in applications, and the new 
server version lets you distribute reports out of the box. 
Although Crystal Reports doesn't require in-depth tech- 
nical knowledge, it's probably still too complex a solution 
if you're just looking for a simple tool that lets business 
end users create their own reports. 

Tableau. Tableau is designed for a single user and 
concentrates on data visualization rather than creating 
standard reports. It's more of a desktop BI tool than a 
reporting tool and is most powerful when the end user is 
gaining insight by directly manipulating data. 

The standard version of Tableau can connect to data 
stored in Microsoft Excel or Access or in text files. The 
higher-end versions add connectivity to a more complete 
list of database products, including SQL Server, SQL 
Server Analysis Services (SSAS), Oracle, and DB2. When 
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connecting to a data source, a simple, 
almost automatic interface lets you 
select and join multiple tables. Fields 
are automatically split into dimensions 
and measures, but you can move them 
if they were initially miscategorized. 

Tableau provides its visual analysis 
capabilities through a self-contained 
application that uses a drag-and-drop 
interface to make creating and manipu- 
lating tables and graphs simple. (It's like 
an Excel pivot table on steroids.) A short 
tutorial video available on Tableau's 
Web site makes the intuitive interface 
even easier to get started using, espe- 
cially for the nonprogrammer novice; 
you can access this video from a popup 
that opens the first time you start 
the software. The overall experience 
resembles a combination of Excel and 
a Web browser, with tabbed worksheets 
containing visualizations that save just 
like in an Excel workbook, as well as 
browser-like forward and back buttons 
that allow simple navigation through 
the various steps for building or drilling 
down into a visualization. This flexible 
navigation system encourages experi- 
mentation and eliminates worry about 
causing irreversible damage to a hard- 
built chart. 

Tableau’s “Show Me!” feature lets 
you automatically generate a view of 
data by just selecting fields to analyze. 
Although the initial results might not 
provide the best view of your data, 
this feature is sophisticated enough to 
make a good guess—and the “Show 
Me! Alternatives” feature allows a bit 
more control over the type of visual- 


ization created while still providing an easy path from 
data to visualization. This feature is powerful for quickly 
obtaining insight into data and can be a useful tool for 
reporting novices to gain an understanding of how a 
report is built. Because the generated visualizations are 
just regular Tableau pages, the Show Me! feature can 
provide a good starting point even if you know exactly 
how you want a report set up. 

It’s no coincidence that Tableau continues to win 
numerous awards, including a SQL Server Magazine 
2007 Editor’s Choice award. Tableau’s features and ease 
of use make the product easy to recommend. The almost 
instant insight into data, even in the hands of a novice, is 
a powerful tool. 


Automation Utilities 

Although SSRS includes some built-in features for gen- 
erating and exporting reports, third-party utilities expand 
those capabilities. The automation utility I tested is Chris- 
tianSteven Software’s SQL-RD. 

SQL-RD. SQL-RD is unique in this group in that it 
doesn’t directly affect the content of your reports, but 
rather how you work with existing reports. It’s basically a 
set of utilities that includes an advanced scheduler and a 
report exporter that supports a multitude of formats. 

Although at first glance you might dismiss these features 
as functionality already built into SSRS, the scheduling 
tools in particular encompass a huge variety of additional 
options and do a lot more than simply run reports. A 
wizard lets you easily set up the scheduler to schedule 
single reports or packages containing multiple reports with 
the same destination. SQL-RD’s available export formats 
include Word, Rich Text Format (RTF), Excel, HTML, 
PDF, and comma-separated value (CSV). You can send 
reports via file system, email (using any of a variety of 
server types), ftp, fax, or even multiple printers at once. 

SQL-RD also includes event-based and dynamic report 
schedules. Event-based schedules can be triggered by file 
system or database value changes. Dynamic schedules can 
run a report multiple times with a range of values for an 
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Pros: User friendly; easy to get started; quickly creates pow- 


erful and insightful visualizations; “Show Me!” feature creates data views almost 


instantly 


Cons: No built-in server functionality for sharing workbooks; almost too easy to 
use—managers might wonder why they need a reporting or BI expert on the payroll 


Rating: ek ke 


Price: $999 for the Standard Edition for Excel, Access, and text data; $1,299 
for Professional Edition-Open DB, which adds MySQL, PostgreSQL, and Firebird; 
$1,799 for Professional Edition, which adds SQL Server, Oracle, and DB2 
Recommendation: Get Tableau if your organization has business users who want 
quick and powerful insight into their data. 

Contact: Tableau Software e www.tableausoftware.com e 206-633-3400 
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input parameter generated from a database field. This 
option lets you run the entire set of possible parameterized 
report instances for a given report with a single schedule. 
Another handy feature is the ability to automatically save 
a snapshot of the report data whenever a schedule is run. 
This snapshot saves the actual data rather than just the 
report contents, so reports can be produced again using 
data from a prior run. 

The administration application has an Outlook-style 
interface that lets you view all of the configured schedules 
and start creating new schedules of any of the available 
types. After actually setting up a schedule, I can't imagine 
what other options could be added. The scheduler 
includes event-triggered schedules, as well as standard 
recurring time-based schedules, and lets you send an 
individual report or a report package to multiple destina- 
tions at once. You can run additional tasks before, during, 
or after running the scheduled report, including starting 
external applications, file system operations, and registry 
or database settings—or even sending Microsoft Systems 
Management Server (SMS) text messages. 

Although on paper SQL-RD doesn't seem to have a 
huge number of features, the tool covers its niche very well 
and can provide a lot of value. On the downside, many 
of the more advanced scheduling features such as data- 
base field event driven schedules are available only in the 
higher-priced Enterprise Pro Plus and Corporate editions. 
However, if SQL-RD fits your environment and you give 
it a try, you won't want to live without it afterward. 


The Bottom Line 

The tools I reviewed each have strengths in their target 
environment. RSinteract is a very capable extension to 
SSRS for those looking to ease Web report creation. 
ApexSQL Report is a quick way to build Web reports if 
you can stay within its constraints; however, ApexSQL is 
a weaker competitor with SSRS than other products are, 
and the tool definitely falls short of RSinteract's added 
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Pros: Indispensible automation features if you're in one of the environ- 
ments these features were designed for; friendly client interface 


Cons: Expensive for an add-on; high-end features such as dynamic and event- 
driven schedules are available only in the most expensive editions 


Rating: X X X Xx 


Price: 10 different editions available, with varying licensing and feature sets, from 
$995 Bronze to $18,995 Corporate; also available as monthly subscriptions from 


$49.95 to $599.95 


Recommendation: Check out SQL-RD if you need more automation or flexibility 
in running your reports. It's the type of product that you won't be able to live with- 


out after you've used it. 


Contact: ChristianSteven Software e www.christiansteven.com/main_sql-rd.htm e 


888-781-8966 


value. Crystal Reports is a serious enterprise platform that 
still manages to stay usable on a smaller scale and is also 
the obvious choice for embedded reporting in applications. 
SQL-RD provides unique functionality that could be a job 
saver (or at least a stress saver) if you need more automa- 
tion than SSRS provides. 

Despite the different focus of each of these tools and 
their varying degrees of success in achieving their targets, 
Tableau's ease of use and powerful capabilities stood out 
the minute I started using the product. This tool is firmly 
focused on giving meaningful insight into data and is very 
well executed. Probably the biggest surprise to me was that 
it was fun to work with, which I can't often say about a 
reporting tool. 

The importance of reporting to businesses will 
undoubtedly continue to grow, assisted by the increasing 
quality of reporting tools. The bottom line is that if you're 
still struggling with writing your own custom reporting 
solution, or you're using an outdated product, a variety of 
capable tools are available to make your job easier. EPN 
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DataKraft Studio Aims to 
Streamline Database Application 
Development 
[ your organization needs a specialized database 
application—such as a human resources tool 
running on SQL Server—you might find a standalone 
product that addresses that need. But if your requirements 
can't be met by an off-the-shelf solution, you might need 
to consider custom database development, an effort that 
can challenge even the largest IT department. 

Newcomer DataK raft hopes to address that develop- 
ment dilemma with the DataKraft Studio (DS) devel- 
opment platform. In contrast to traditional database 
development methods, DS uses a database application 
configuration platform that DataKraft claims lets devel- 
opers create, test, and deploy database solutions without 
coding. DS works with most existing database platforms, 
including SQL Server, IBM DB2, Oracle, My SQL, and 
Microsoft Access. 

"A key feature of DS is the ability to dynamically 
generate the presentation layer of the application based on 
the structure of the database," explains DataK raft Busi- 
ness Development Manager Carol McKeon. “Developers 
do this by designing the data model, and DS draws from 
that to create the interface the end user uses to view, drill 
down, navigate, and manipulate the data. We dynamically 
generate all the forms and all navigation automatically.” 

According to McKeon, DataKraft is in talks with 
Microsoft in the UK to develop a program that helps ISVs 
move their databases from Access to SQL Server, using 
DS to facilitate the migration. McKeon indicated that 
DataKraft has started working with North American cus- 
tomers directly and is planning to open a US office soon. 

InstantDoc ID 96979. 


The Importance of Database 
Defragmentation 
Ke SQL Server databases running responsively is 
an ongoing task for DBAs. Database performance 
can slow over time for several reasons, but probably the 
most common is database fragmentation. There are several 
possible solutions to keeping databases defragmented. 
Some DBAs write their own automated procedures. 
In a recent issue of SQL Server Magazine, reader Eric 
Peterson wrote, “Did you ever have a user tell you a query 
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is taking a lot longer to complete than before, even though 
nothing in it has changed? If so, there’s a good chance that 
the indexes in the table that the query ran against have 
become fragmented.” Peterson wrote cspDefragIndexes, a 
stored procedure that determines which database indexes 
have become fragmented and defrags them (Reader to 
Reader, “Queries Dragging? Try Defragging,” July 2007, 
InstantDoc ID 96059). 

Other database pros find a utility to handle the job. 
Contributing editor Kevin Kline suggests DBAs take a 
look at SQLIndexDefragAll, a free defragmentation script 
developed by Microsoft (Tool Time with Kevin Kline, 
“DBA Automation Scripts,” September 2007, InstantDoc 
ID 96463). “SQLIndexDefragAll defragments indexes on 
all unexcluded SQL Server databases,” says Kline. “You 
can also use this job to defragment indexes within a spe- 
cific SQL Server instance, database, or table.” 

And of course, there’s the third-party-utility approach. 
Rick Pleczko, president and CEO at Idera, notes that 
database defragmentation is a vital task that needs to be 
performed regularly. “Keeping up with database mainte- 
nance is extremely important. Just as with your car, if you 
don’t keep up with maintenance, then performance and 
availability suffer and eventually a significant breakdown 
occurs,” says Pleczko. “In the world of SQL Server this 
can cause significant business interruption while problems 
are fixed or, even worse, data loss." 

Pleczko agrees that defragmentation of limited numbers 
of SQL Server systems can be accomplished by using scripts 
or other tools. But he also argues that defragmenting “fifty 
or a hundred SQL Server systems” is difficult to manage 
without automated tools that are designed to handle large 
numbers of servers. Pleczko suggests that Idera’s recently 
upgraded SQL defrag manager 1.2 provides a solution 
for DBAs looking to automate defragmentation across 
multiple servers. SQL defrag manager provides central 
management and reporting of defrag operations, can be 
configured to defrag indexes automatically, and can point 
out areas where defragmentation could lead to performance 
improvements. ^We've seen cases where expensive applica- 
tion re-architecture projects have been initiated to solve 
a fragmentation-related problem [that] could have been 
solved very cheaply by simply automating and keeping up 
with maintenance activities,” says Pleczko. SOL 
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MI ost organizations have multiple SQL Server 

systems installed, and now that Microsoft has 

released several different service packs for SQL Server 

2005, chances are you're also running multiple versions. 

This can be a problem because some features require a 

minimum service pack level. For instance, database mir- 

roring requires a minimum of SQL Server 2005 SP1. Get 

a handle on what versions you're running by following 

the steps below. 

* To determine what version of SQL Server 2005 you're 
running, open SQL Server Management Studio (SSMS), 
then start Query Editor. If you're running SQL Server 
2000 or earlier, open Query Editor. Next, execute the 
following T-SQL query: 


SELECT 8gversion 


* [f you want more complete product information, run 
the following query: 


SELECT SERVERPROPERTY 
('productversion'), SERVERPROPERTY 
('productlevel'), SERVERPROPERTY 
('edition!) 


This query will return the SQL Server version number, 
the product level (e.g., RTM or SP), and the name of the 
SQL Server edition. See the box for a list of the recent 
production version numbers for SQL Server 7.0 through 
SQL Server 2005 SP2. 
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Fae SQL Server Versions 


Production Version Numbers 


1. SQL Server 2005 SP2: 9.00.3042 
2. SQL Server 2005 SP1: 9.00.2047 
3. SQL Server 2005 RTM: 9.00.1399 
4. SQL Server 2000 SP4: 8.00.2039 
5. SQL Server 2000 SP3a: 8.00.760 
6. SQL Server 2000 SP3: 8.00.760 
7. SQL Server 2000 SP2: 8.00.534 
8. SQL Server 2000 SP1: 8.00.384 
9. SQL Server 2000 RTM: 8.00.194 

10. SQL Server 7.0 SP4 7.00.1063 

11. SQL Server 7.0 SP3 7.00.961 

12. SQL Server 7.0 SP2 7.00.842 

13. SQL Server 7.0 SP1 7.00.699 

14. SQL Server 7.0 RTM 7.00.623 


You can find a complete list of the different version 
numbers for all of the different releases of SQL Server at 


support.microsoft.com/kb/321185. [SQL | 
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